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SITE NAME: 
ADDRESS: 

Maunabo Solid Waste Disposal 

State Road PR 759 km 2.5 

Palo Seco Barrio 

Maunabo, Puerto Rico 00707 

EPA ID NO.: 
LATITUDE: 

LONGITUDE: 

PRD980512420 

18° 00' 54"N 

66°55' 25"W 

1.0 SITE SUMMARY 

The Maunabo Solid Waste Disposal (SWD) Site is a 7.66-acre active municipal landfill located in the 

Palo Seco Barrio of Maunabo, a municipality of approximately 11,800 persons in southeastern Puerto 

Rico. The landfill is in a rural area 1 mile northwest of the Maunabo urban center, which has a 

population of approximately 3000. In the immediate vicinity of the site there are sugar cane and 

banana fields. There are residences 200 yards north of the site entrance. The site is at an elevation of 

approximately 50 feet above mean sea level (MSL), on higher ground than the fields to the east, 

south, and west, but below the slope that rises on the north. The Rio Maunabo, 1500 feet south of 

the site, flows southeast toward the Caribbean Sea, almost 3 miles downstream. The landfill sits 

adjacent to the floodplain of the Rio Maunabo. Groundwater and surface water supplies within 3 

miles of the site are used for drinking water. The four wells used for Maunabo municipal water 

supply are all between 1 and 2 miles downgradient from the site. 

The Maunabo SWD in Palo Seco has been active since 1974. It receives approximately 75 to 122 cubic 

meters of municipal garbage daily. There is no evidence in the available information of current or 

former hazardous waste disposal at the site. The landfill has been cited by the Environmental 

Quality Board (EQB) for deficiencies numerous times in the past. The most recent documentation of 

deficiencies was an October 1987 letter from the EQB to the Mayor of Maunabo. Violations listed 

include the lack of facilities and equipment necessary for the proper operation of a landfill, the 

absence of a fence surrounding the landfill, and inadequate security. The site was also noted to have 

erosion problems, and the loose cover material allows leachate generation in the system. The cover 

material and underlying deposits are the same highly permeable sandy alluvial deposits. 

During a site inspection conducted by NUS Corporation Region 2 FIT on February 2, 1989, it appeared 

as though the deficiencies at the landfill had not been addressed. The same loose cover material was 

being used, and there was much exposed garbage, particularly around the edges bordering the 

fields. Exposed items include junked cars, tires, and a few drums, as well as household garbage. 

Some solid waste appeared to have fallen beyond the limits of the landfill area, which still was not 

defined by a fence. Five soil samples were collected to determine the presence or absence of 

hazardous contaminants at the site. One soil sample, collected near some oily ponded water near 

the south edge of the site, contained 620 parts per billion (ppb) of phenol and 88.6 parts per million 

(PPm) of lead- 0ther contaminants were also found in this and other soil samples. The results of 

sample analyses are discussed in Section 4.0. 

Ref. Nos. 1-9, 11, 12, 16, 17,18 
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2.0 SITE INSPECTION NARRATIVE 

2.1 EXISTING ANALYTICAL DATA 

There is no evidence in the available information to indicate that sampling occurred in connection 

with the Maunabo SWD Site prior to the site inspection conducted by NUS Corporation on 

February 2,1989. 

Ref. Nos. 1,3 

2.2 WASTE SOURCE DESCRIPTION 

Approximately 75 to 122 cubic meters of municipal garbage has been disposed of daily in the unlined 

landfill since its operation began in 1974. There is no evidence in the available information to 

suggest that hazardous waste has been disposed of at the landfill. Uncovered items observed during 

the NUS Corporation site inspection include numerous junked cars, tires, large appliances, and some 

small drums. The coarse sandy material that underlies the site and is also used as cover material is 

highly permeable and, as a result, during rainstorms waste may be transported off site via surface 

runoff or seepage. In an October 1987 letter from the Environmental Quality Board (EQB) to the 

Mayor of Maunabo, the landfill was cited for "allowing leachate to flow through the system" due to 

loose cover material. A June 1981 EQB internal memorandum also cited the landfill for erosion 

problems. 

During the NUS Corporation Region 2 FIT site inspection, five soil samples were collected to 

determine the presence or absence of priority pollutants at the landfill. Sample locations are 

indicated on Figure 2 in Section 3.0.Results of the sample analyses are discussed in Section 4.0. 

Ref. Nos. 1,3,4, 5, 18 

2.3 GROUNDWATER ROUTE 

The Maunabo SWD is located adjacent to the Rio Maunabo floodplain. The main aquifer in the Rio 

Maunabo drainage basin is alluvium as thick as 200 feet consisting of sand, silt, clay, and gravel, with 

lenticular deposits of sand, gravel, and cobbles The average permeability of these alluvial deposits is 

greater than 10'3 cm/sec. This highly permeable unit contains the water table at a depth of 

approximately 33 feet below ground surface in the area of the site. Groundwater flows southwest 

locally and southeast toward the Caribbean Sea regionally. The net precipitation in the area is 

approximately 4.35 inches. 
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The San Lorenzo batholith, which forms most of the mountainous terrain surrounding the Rio 

Maunabo drainage basin, is a larger but less significant water-bearing unit than the alluvial deposits. 

It is a plutonic mass of mostly granodiorite and quartz diorite that is highly weathered in some 

places, allowing for good water-storage capabilities. As a whole, though, it is a less productive unit 

than the alluvium. 

There are four Commonwealth of Puerto Rico Aqueduct and Sewer Authority (PRASA) wells 

between 1 and 2 miles southeast of the site. Their locations are shown on the Three-Mile Vicinity 

Map included as Ref. No 2. They are the municipal supply wells for Maunabo, which has a 

population of approximately 11,800. The closest well to the site is the PRASA Maunabo 3 well, 1.0 

mile southeast of the site. There is a transient-clientele (i.e., restaurant) community well located in 

the Talante barrio north of the site. The available information does not indicate the existence of any 

other wells within 3 miles of the site. 

The Maunabo SWD was previously cited for having cover material that is too loose, allowing 

leachate to flow through the system. There is a strong potential for groundwater contamination 

from this leaching process if hazardous substances are present in the landfill. However, 

groundwater samples were not collected during the NUS Corporation site inspection because it was 

determined that representative upgradient and downgradient samples were not available from 

existing wells. 

Ref. Nos. 1-4,9-17 

2.4 SURFACE WATER ROUTE 

The Maunabo SWD sits on higher ground than the fields to the east, south, and west. The sides of 

the landfill slope rather steeply toward these fields, and the overall site slope is estimated to be 

approximately 5 percent toward the south-southeast. The adjacent fields are lying almost flat on the 

Rio Maunabo floodplain with an estimated slope of less than 1 percent. The Rio Maunabo is located 

1500 feet south of the landfill and flows generally to the southeast. It is the main river in the area, 

and it flows into the Carribbean Sea almost 3 miles downstream from the site. Surface water is used 

for some small community water supplies within 3 miles of the site, but it appears from the available 

information that the intakes are not downstream of the site. Notes included in Ref. No. 3 indicate 

that the Rio Maunabo is used for recreation. 

During the NUS Corporation site inspection, it was noted that loose cover material and exposed 

garbage could lead to contaminant migration via surface runoff. The site has a history of erosion 

problems. However, specific drainage paths between the site and the Rio Maunabo were 

indeterminate due to the amount of vegetation on the adjoining fields. Therefore, surface water 

and sediment samples were not collected 
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The 1-year 24-hour rainfall in the area is 4.5 inches. There are no sensitive environments within 2 

miles of the site. 

Ref. Nos. 1-4,6,11,12 

2.5 AIR ROUTE 

During the NUS Corporation site inspection, readings of 15 to 20 ppm above background of methane 

were detected approximately 20 feet north of soil sample location PR22-S4. Readings of 40-70 ppm 

above background were detected on the HNu photoionization detector in a drum near the 

northeast corner of the landfill. There were no readings above background in the ambient air near 

the drum. 

The cover material used at the site is highly permeable and some garbage is exposed, so if hazardous 

volatile or semivolatile compounds exist, there is a potential for their release to the air. There is no 

evidence in the available information of burning of wastes or receipt of hazardous wastes at the 

landfill. There are no historic landmarks within view of the site. 

Ref. Nos. 1, 3 

2.6 ACTUAL HAZARDOUS CONDITIONS 

No other hazardous conditions pertaining to human or environmental contamination have been 

documented. Specifically: 

• Contamination has not been documented either in organisms in a food chain leading 

to humans or in organisms directly consumed by humans. 

• There have been no documented observed incidents of direct physical contact with 

hazardous substances at the facility involving a human being (not including 

occupational exposure) or a domestic animal. 

• There have been no documented incidents of damage to flora or fauna that can be 

attributed to the site. 
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• There is no documented contamination of a sewer or storm drain. 

• A fire marshall has not certified that the facility presents a significant threat of fire 

and/or explosion. NUS Region 2 FIT field observations do not evidence a significant 

threat of fire or explosion. 

• There is no direct evidence of release of a substance of concern from the facility to 

the groundwater. 

Ref. Nos. 1, 3 
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(QUAD) YABUCOA, P.R. 

SITE LOCATION MAP 

MAUNABO SOLID WASTE DISPOSAL. MAUNABO. P.B. 

SCALE: 1*- 1888' 
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EXHIBIT A 

PHOTOGRAPH LOG 

MAUNABO SOLID WASTE DISPOSAL 
MAUNABO, PUERTO RICO 

OFF-SITE RECONNAISSANCE: JANUARY 10, 1989 
SITE INSPECTION: FEBRUARY 2, 1989 
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Photo Number 

1R-14P 

1R-15P 

1R-16P 

1R-17P 

1R-18P 

1R- 1.9P 

MAUNABO SOLID WASTE DISPOSAL 
MAUNABO, PUERTO RICO 

OFF-SITE RECONNAISSANCE 
JANUARY 10, 1989 

PHOTOGRAPH INDEX 

Description Time 

Looking northeast at the site entrance, gate, and sign. 0815 

Looking east at the site access road that leads up to the 10816 
fill area. 

Looking northeast toward the site. The banana field is in 0830 
the foreground and the site is on the higher elevation in the 
background. 

Looking southeast from higher ground toward the fill area. 0840 

Looking south from higher ground toward debris at the south 0840 
edge of the landfill and the banana field behind it. 

Looking southwest from higher ground toward junk cars along 0840 
the south edge at the west side of the site. 

All photos taken by Greg Pollack. 
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MAUNABO SOLID WASTE DISPOSAL 

MAUNABO, PUERTO RICO 

1R-14P January 10, 1989 0815 
Looking northeast at the site entrance, gate, and sign. 

1R-15P January 10, 1989 0816 
Looking east at the site access road that leads up to the 
fill area. 
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MAUNABO SOLID WASTE DISPOSAL 

MAUNABO, PUERTO RICO 

1R-16P January 10, 1989 0830 
Looking northeast toward the site. The banana field is in the 
foreground and the site is on the higher elevation in the 
background. 

1R-17P January 10, 1989 0840 
Looking southeast from higher ground toward the fill area. 
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MAUNABO SOLID WASTE DISPOSAL 

MAUNABO, PUERTO RICO 

1R-18P January 10, 1989 0840 
Looking south from higher ground toward debris at the south edge 
of the landfill and the banana field behind it. 

1R-19P January 10, 1989 0840 
Looking southwest from higher ground toward junk cars along the 
south edge at the west side of the site. 
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MAUNABO SOLID WASTE DISPOSAL 
MAUNABO, PUERTO RICO 

SAMPLING TRIP 
FEBRUARY 2, 1989 
PHOTOGRAPH INDEX 

Photo Number Description Time 

IP-1 R. Pagano collecting soil sample PR22-S1 at the east end of 0925 
the low road (along the south edge of the site). 

IP-2 Looking east at the PR22-S1 sample location. 0925 

1P-3 R. Pagano collecting soil samples PR22-S2 and PR22-S3 0932 
(environmental duplicate) at the northwest corner of the low road. 

1P-4 R. Pagano collecting soil sample PR22-S4 near some oily 1005 
ponded water approximately 25 feet east of the PR22-S1 
sample location. 

1P-5 L. LaForge collecting soil sample PR22-S5 at the base of a 1022 
drum near the northeast corner of the landfill. 

1P-6 L. LaForge collecting soil sample PR22-S6 from fill dirt 1036 
at the crest of the high road (along the north edge of the 
s i te). 

1P-7 Looking east-southeast toward the fill area from the crest 1100 
of the high road. 

1P-8 Looking northeast at the slope leading up to the crest of 1105 
the high road. 

1P-9 Looking south at the pile of junk cars and other debris at 1105 
the south edge of the landfill; note the entrance to the low 
road. 

IP-10 Looking east toward the fill area. 1105 
IP-11 Looking west at the old shack on the lower portion of the 1105 

site. 

IP-12 Looking northwest at a garbage truck entering the landfill. 1105 

All photographs taken by Gerald Gilliland. 
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MAUNABO SOLID WASTE DISPOSAL 

MAUNABO, PUERTO RICO 

IP-1 February 2, 1989 0925 
R. Pagano collecting soil sample PR22-S1 at the east end of the 
low road (along the south edge of the site). 

1P-2 February 2, 1989 0925 
Looking east at the PR22-S1 sample location. 
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MAUNABO SOLID WASTE DISPOSAL 

MAUNABO, PUERTO RICO 

IP-3 February 2, 1989 0932 
R. Pagano collecting soil samples PR22-S2 and PR22-S3 
(environmental duplicate) at the northwest corner of the low road. 

IP-4 February 2, 1989 1005 
R. Pagano collecting soil sample PR22-S4 near some oily ponded 
water approximately 25 feet east of the PR22-S1 sample location. 
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MAUNABO SOLID WASTE DISPOSAL 
MAUNABO, PUERTO RICO 

IP-5 February 2, 1989 1022 
L. LaForge collecting soil sample PR22-S5 at the base of a drum 
near the northeast corner of the landfill. 

IP-6 February 2, 1989 1036 
L. LaForge collecting soil sample PR22-S6 from fill dirt at the 
crest of the high road (along the north edge of the site). 
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MAUNABO SOLID WASTE DISPOSAL 

MAUNABO, PUERTO RICO 

1P-7 February 2, 1989 1100 
Looking east-southeast toward the fill area from the crest of the 
high road. 

1P-8 February 2, 1989 1105 
Looking northeast at the slope leading up to the crest of the 
high road. 
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MAUNABO SOLID WASTE DISPOSAL 

MAUNABO, PUERTO RICO 

1P-9 February 2, 1989 1105 
Looking south at the pile of junk cars and other debris at the south 
edge of the landfill; note the entrance to the low road. 

1P-10 February 2, 1989 1105 
Looking east toward the fill area. 
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IP-12 February 2, 1989 1105 
Looking northwest at a garbage truck entering the landfill. 
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4.0 SITE INSPECTION SAMPLING RESULTS 

The NUS Corporation Region 2 FIT collected five soil samples at the Maunabo SWD Site during the SI 

conducted on February 2, 1989. The U.S. EPA Contract Laboratory Program (CLP) was utilized for 

sample analysis. The results are included as Ref. No. 18. Sample locations are shown on Figure 2 in 

Section 3.0. 

Three semivolatile compounds were detected in soils collected from the Maunabo SWD. Phenol was 

found at a concentration of 620 parts per billion (ppb) in sample PR22-S4. which was collected 

adjacent to some oily ponded water on the south side of the landfill. Butylbenzyl phthalate was 

detected at a concentration of 2200 ppb in sample PR22-S1. which was collected near the south edge 

of the landfill. 

Bis(2-ethylhexyl)phthalate was detected at concentrations of 1100, 2500, and 680 ppb in samples 

PR22-S1, PR22-S4, and PR22-S5, respectively. Sample PR22-S5 was collected at the base of a drum 

slightly downslope from the northeast corner of the active landfill area. The polychlorinated 

biphenyl (PCB) Aroclor-1248 was detected at a concentration of 1200 ppb in Sample PR22-S4. There 

were no volatile organic compounds detected at significant concentrations in any soil samples-

collected from the Maunabo SWD. 

Lead was detected at a concentration of 88.6 parts per million (ppm) in sample PR22-S4. Zinc was 

detected in the same sample at a concentration of 212 ppm. Mercury was detected at concentrations 

of 0.44 and 0.14 ppm in samples PR22-S4and PR22-S5. 

Ref. Nos. 1,18 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

The Maunabo SWD is an active municipal landfill with no known history of hazardous waste disposal 

since its operation began in 1974. However, some of the solid wastes observed at the site, such as the 

scrapped cars and drums, may contain or generate hazardous materials. There is no containment 

method used to deter potential contaminants from migrating off site via surface water and 

groundwater routes. The underlying sandy alluvium is highly permeable, and the same material is 

used to cover the solid waste, which comes in at a rate of approximately 75 to 122 cubic meters per 

day. Erosion problems and inundations from rainstorms have been noted in previous investigations. 

A MEDIUM PRIORITY for further action is recommended for the Maunabo SWD Site. This 

recommendation is based on several factors, including 

• The presence of phenol, lead, and other priority pollutants in soils on site 

• The absence of containment 

• The location of municipal supply wells 1 to 2 miles downgradient of the site 

The further study should include more soil sampling to further define the waste source, the 

installation of monitoring wells to assess the migration, if any, of contaminants into the 

groundwater system, and the determination of surface runoff paths to the Rio Maunabo and 

associated sampling to determine migration, if any, of contaminants off site via surface runoff. 

Ref. Nos. 1-18 
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)OOo nC(i*% »v 3V '|iwv/itfv) khirj) k* <piA . 5 

vtk u\lA 0;Aj 3k ̂  JJ/ k> 

^ «•£ I^J^j.eXjf1 2? e«s/ o( 3/ /ot^ , 

l 0 O 5  ( 2 p  t a j . / v j  | o  - $ V ,  1 % / ^  / , / > .  i ,^- i  

l̂ o rufHtA/j Othjft \?*Jun*4 0* OVA lA^w /VtsCilLfj 
RP ^^4 A ^rot jut f r^:kk'|. ,vf«; i5;/ 



S ^ j >  -  1 1  

i ^ ' P  '  

1 0 1 }  f t P  Q f i k P i X ^  s f t ,  

10 to Ar^yt ut loo  ̂ if <tf /0£ C< ~<i e/~ 0k 
LfLlI . da^JA I* (-0Ol/>^ U jef u dr^s o"*r 

J A *\ĉ Li!) &r<Jjv\ / AO S**tS-IZH. jj Q ̂  (f f 

{•eeJiXc) hhf "Up, A^o l- i  
brtc&^s &«*, or J (.ol1. ^0 ' CA>f e( AJ£ c<,/*a~ 
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"V £1 o^7 tz' c 5 I 2 *4 "2 c 

preliminary assessment review form / 

SITE NAME: 

ADDRESS r̂y  ̂ — 
CITY: C4/o>e±/ 

COUNTY: ^ 

smre: Pcs^zATsZcg 
PRIORITY RATING GIVEN: 

( B Y  S T A T E  O R  C O N T R A C T O R )  

AGREE: 
DISAGREE: 

(CHECK ONE) 

IF DISAGREE, WHY? 

. OTHER COMMENTS: C Ĉ/M SiTkP-̂ /Ẑ a-j It. 
&4~</sZc><r̂  ss /Ze^dtsad'a J J^eT/Zc <0 7^et-

C4/<z/Js eZits/* ^yZc /rt {̂ 'IOUAJo/ ufj A .̂ ; '•$ 

RECOMMENDATION: £~~ // _ . _ // / * / / 

FINAL (BY EPA) rO/Z /ZzZ)&&*s^ &/o+c-<=/ 4 &£US<z. ^ 

^/6's^3r a Xiaj- ytyZso**' ̂  "<u Ati 

 ̂ &j-REVIEWER: 

DATE: , 

AJol/ ^ 8j 

/ 



svEPA POTENTIAL HAZARDOUS WASTE SITE IDENTIFICATION 
<RECLQN I 51 T £ NUMBER 

ft M nrxso 
NOTE: The initial identification of a potential site or incident should not be interpreted as a finding of illegal 

activity or confirmation that an actual health or environmental threat exists. All identified sites will 
be assessed under the EPA's Hazardous Waste Site Enforcement and Response System to determine if 
a hazardous waste problem actually exists. 

A. SITE NAME 

Maunabo Solid Waste Disp. 
8. STREET (or othor idonntior) 

Palo Seoo Ward 
C. CITY 

Maiinahn 
G. OWNER/OPERATOR (H known) 

1. NAME 

0. STATE 

P.R. 
E. ZIP COOE 

007Q7 
P. COUNTY NAM^-

-Maniwhi . L i U i f i L H - U  

I 2. TELEPHONE NUMUER 

Dept. of Municipal Public Works 
H. TYPE OP OWNERSHIP (If known) 
• I. FEDERAL Q 2. STATE [j J. COUNTY jg«. MUNICIPAL • S. PRIVATE 13 •• UNKNOWN 

I. SITE DESCRIPTION 

Latitude 18° 00' 54" 
Longitude 066°55' 25" 
Estimated Loading; 122M̂ /day 
Geologic Formation: Plutonic rocle (TKP) 

Landfill 
J. HOW IOSNTIFIEO (l.o„ dtiaatr* complaint*, OSHA citation*, «»«.; 

Agencies file- Site inf. rppon-
ILEM 

B - P  a  

K. DATE IOENTIPIEO 

L. SUMMARY OP POTENTIAL OR KNOWN PR08LEI 

1- Floodplains 

2- Possible health hazard to residents bring downgradient of fill zone (Disease) 

[ẑ PrtSject Director 
2. TELEPHONE NUMBER 

725-5140 
S.  OATS (mo., dor, 4  rr.) 

5-1-81 
EPA Farm 



/>»&? • _  

W EZID^V U-S" ENV|R°NMENTAL PROTECTION AGENCY 
V / E l M  O P E N  D U M P  I N V E N T O R Y  R E P O R T  

Section 1 - GENERAL INFORMATION 

1. Dote of determination 
Enter month, day, 
and year 

Month Cay Year 
1. Dote of determination 

Enter month, day, 
and year 0 9 1 5 8 0 

2a. It this an update of a 
previous form? , —. v . .. 
Mark (X) one i • Yes 2 • No 

2b. Is this form being submitted 
to remove the facility from , , v__ ' - ,—• m 

the open dump inventory? '—' 0 

3. Facility Identification 
Number 

State Cnty/City Place- Assigned Site No. Assigned Facility No. 3. Facility Identification 
Number 

7 2 0 9 5 0 7 0 0 0 CLIO 0 1 n In h 
4. EPA Surface Impound* 

ment Assessment No. 
If applicable 

Sta to Cnty/City Place Category Site Irnpo undm© nt 
4. EPA Surface Impound* 

ment Assessment No. 
If applicable N A 1 1 1 | nt 

5. State Facility 
Identification Number 
If applicable 

5. State Facility 
Identification Number 
If applicable N A 

o. Name of 
facility 

M R. LL. n a b 0 M IL a •f c i p a 1 T, ft n f 1 1 

o. Name of 
facility 

•  

7. Facility location Str sat road, or other location description 

• 

S t a c e R o a d P R 7 5 9 K m 2 H m 5 

• 

P a 1 o S e c 0 w a r d 
• CU y, town, or place State ZIP code • 

M a u n a b o P R 0 0 7 0 7 

• 

Cot jnty name 

• 

M a u n a b 0 - •  
M I N I  

8. Coordinates of c 
facility location 

Lati aide 
legrees Minutes Seconds Oegrees Minutes Sect it\4s 

8. Coordinates of c 
facility location 

Lati aide 1 8 0 0 |5 |4 | Longitude |o J6 |6 |5 |5 | |2 |5 j 
9. Other legal description i Range 

If applicable j 
— : _J 

Township. (Section 

! 
10. Land owner Name 10. Land owner 

D le Id It 1 o f M u n i c i P- a 1 P U b 
—r~ 
1 i c !w jo Ir Ik Is 

10. Land owner 

Ma il ir g address 

10. Land owner 

M U i C i P a 1 i t 7 0 f 

1 
IM a u n a b 0 i | 11 

Cit y. town, or place State ZlP code 

M a u n a b ° i > S o | o  ' 7  0 7 i 1 
11. Operator Ma me 11. Operator 

S a (m |e 
• i l 1 

1 

11. Operator 

Ma • ling address 

1 
1 i 

i 
i 
I 

1 
I i 

eo A eA.M T97n/t j i -7_ani 

City. town, or piace State 

1 1 i 

IIP code 

eo A eA.M T97n/t j i -7_ani __L 
t 
! ! i 1 I I !TT IT 

State 

1 1 i 

I L_L_ ! ! i 1 



ieroo'5* 

o 
L 

.5 1 KILOMETER 
J 

LOCATION MAP 

Figure 34.—Maunabo solid-waste disposal site at Palo Seco. 
90 



j&SPA POTEN L HAZARDOUS WASTE SITS 
IDENTIFICATION AND PRELIMINARY ASSESSMENT 

i  ^ O y S 2 R  * 0  x  44<m 
I  J 'gn«4 . f  ̂  

HOlX5= Jbis f°™ is completed for each potential hazardous waste sue to help set priorities for site inspection. The information 
submitted on this form is based on available records and may be updated on subsequent form3 as a result of additional inquiries 
iQa on^ikts inspections. 

GENERAL INSTRUCTIONS: Complete Sections I and in through X as completely as possible before Section II (Preliminary 
A saeaament). File this form in the Regional Hazardous Waste Log File and submit, a copy to: U.S. Environmental Protection 
Agency; Site Tracking System; Hazardous Waste Enforcement Task Force rEN'335)-, 401 M St., SW: Washington, DC 20460. 

I. SITE IDENTIFICATION 
A. SITE NAME 

Maunabo Solid Waste Disposal 
STSEST/of other tdemttferj 
State Road PR 759 Km 2.5 

C. CITY 
Palo Seco Ward 

0. STATE 

P. R. 
e. zip cooe 

00707 
F, COUNTY NAME 

Maunabo 
G. OWNER/OPERATOR (it known) 

I .  NAME 
Municipal Government a. TELEPHONE NUMBER 

(809) 861-5000 
N. TYPE OP OWNERSHIP 

Ql. FEDERAL [~]2. STATE Qj3- COUNTY [X]*- MUNICIPAL Qs. PRIVATE I 18. UNKNOWN 

I. SITE DESCRIPTION 

Landfi11 
J. HOW IDENTIFIED ("I.e.. eit'aen't complaint*, OSHA citation*, are.; 

See Annex 1 - A memorandum: An inspection made by EQB. The site was 
approved on October 12, 1973. 

K. OATS IDENTIFIED 
'mo., day. * ml 

Sept. 23, 197.5 
L. PRINCIPAL STATE CONTACT 

t. NAMC 

Maria L. Morales 
2. TELEPHONE number 

722-0437 
IL PRELIMINARY ASSESSMENT fcogipfete this section feet) 

A. APPARENT SERIOUSNESS OF PROBLEM 

1 II. HIGH • MEDIUM £JJ. LOW QJ4. NONE I Is. UNKNOWN 

9. RECOMMENDATION 

• t. NO ACTION NEEDED fito haaord) 

f~! S. SITE INSPECTION NEEDED 
a. TENTATIVELY SCHEOULED FOR: 

• 2. IMMEDIATE SITE INSPECTION NEEDED 
a. TENTATIVELY SCHEOULED FOn; 

b. Wll 

< i 4. SITE INSPECTION NEEDED (tow priority) 

C. PREPARER INFORMATION 
I. NAME 

Maria L. Morales 
2. TSLBPMONt NUMBCR 
(809) 722-0437 

l.-O A T B  (oio„ day, * yr.) 

May 14, 1984 
IIL SITE INFORMATION 

A. SITE STATUS 

i XI t, ACTIVE (Thoao Industrial or 
municipal titia which arm batng uaad 
lor wmoto troatmant, ttotago, or diapoool 
on a continuing baeta, evan it Intro— 
quaatirU 

|_J 2. INACTIVE (Thoao 
aria# which no longer reeaiva 
WO*t**m) 

I  1 3 .  O T H E R  (tpmcify):. 
(Tnoao tap lit** that inctudm luch incldonta Ilk* "midnight dtmrptng" whor* 
no ragular or continuing uao at tha lit* tor waata dtapoaal hoo occurred.) 

B. IS GENERATOR ON SITST 

S3 '• NO Sj 2. YES (apacity generator'* tour—digit SIC Coda): 

C. AREA OF SITE (in ecreej 

8 cds. (1979) 
7.76 acres 

0. IF APPARENT SERIOUSNESS OF SITE IS HIGH, 

1. L A T I T U D E  (deg,—min.—*ac,) 

18° 00' 54 

SPECIFY COORDINATES 

a. LONGITUDE (deg,—mln,—**c.) 

65° 55' 25" 
E. ARE THERE BUILDINGS ON THE SITE? 

X i !, NO ' j 2. \'2S •'specify): 

'* 2-795 Continue On Reverse 



Continued From P s f - 2 

V. WASTE RELATED INFORMATION'-continued) 
3. LIST SUBSTANCES OF GREATEST CONCERN WHICH MAY 9E ON THE SITE 'Pl.e. m iamemdin» order ot hatetd). 

4. AOOITIONAU COMMENTS OR NARRATIVE DESCRIPTION OF SITUATION KNOWN OR REPORTED TO EXIST AT THE SITE. 

Approx. depth of water table: 10m 

VI. HAZARD DESCRIPTION 

A- TYPE OF HAZARD 

9. 
POTEN­

TIAL 
HAZ*RO 

(mmrk 'X') 

c. 
ALLEGED 
INC10ENT 
(mark 'X') 

0. OATEOF 
INCIDENT 

(mo».day,yr.) S.REMARKS 

f .  HO MAZARO • • »•"* " •' A "" 

2.HUMAN HEALTH X Apr.13,1984 USGS Report - 1984 
,  NON-WORKER 
* '  INJURY/EXPOSURE 

4. WORKER INJURY 

„  CONTAMINATION 
OF WATER SUPPLY X Apr,13,1984 There PRASA wells doungradient from 

site - USGS Report 
M CONTAMINATION 
*- OF FOOO CHAIN 

-  CONTAMINATION 
7* OF OROUNO WATER X Apr.13,1984 

Leachate Substances moves downgradien 
to the local ground-water svstem-

i  CONTAMIN AT'ON 
* '  OF SURFACE WATER X Apr.13,1984 

USGS Report 1984 i  CONTAMIN AT'ON 
* '  OF SURFACE WATER X Apr.13,1984 USGS Report 1984 

DAMAGE TO 
FLORA/FAUNA 

CONTAMINATION 
* OF AIR 

12. NOTICEABLE ODORS 

is. CONTAMINATION OF SOIL 

14. PROPERTY OAMAGE 

• 

• A SPILLS/LEAKING CONTAINERS/ 
RUNOFF/STANOINO LIOUIOS 

SEWER.STORM 
,7< DRAIN PROBLEMS 

IS. EROSION PROBLEMS X May 13,1981 Annex 2 

10. INADEQUATE SECURITY 

20. INCOMPATIBLE WASTES i 

21. MIDNIGHT DUMPING 
' 

2 2. OTHER (9p0Ctty)i 

• 

S P A  Poim T2070-2 (10-79) PAGE 3 OP A Continue On Reverse 



Annexes 

Annex 1 : September 23, 1975 

Deficiencies found in the new landfill: 

1. A trench fill with water. 

2. Only one access through a sugar -cane plantation 

3. Lack of facilities in the landfill creates operational 
defi ci enci es. 

4. Wastes were observed out of the landfill 

5. Flies were observed 

6. The rains creates inundations in the landfill 

Annex 2 : May 13, 1981 

The last technical inspection . 
are erosion problems. 

Among deficiencies 



Annex 1  

ESTADO LIBRE ASOCIAOO DE PUERTO RICO / OFICINA DEL GOBERNADOR QS CSh 

vjunta 
SeGaSdad 

Ambiental 

1 de octubre de 1975 

i*  ̂

A : Jaime L. Ortiz OteroMr. 

P/C • Patrick W. Lewis / 

De : Charles Romney, Tr^w' 

Asunto : Re-lnspeccl6n Vertedero Municipal de Maunabo 

El dfa 23 de septlembre de 1975 visits el vertedero municipal de 
Maunabo, ublcado al Norte del Km 2, Hm. 5 de la Carr. 759 en el Bo. Palo"-
Seco de dlcha munlcipalidad y ademis el antlguo vertedero ublcado en la 
carretera de Maunabo a Patlllas . 

El prop6slto de la vlstta era ver si la Admlntstracl6n Municipal 
de Maunabo habfa corregldo las deflclenctas en el antlguo vertedero (carretera 
de Maunabo a PatUlas) que le habfa sldo notlficado medtante una orden emltida 
el dfa 29 de agosto de 1975 por la Dlvlsldn Legal de esta Junta de Caildad 
Ambiental. 

La orden fue emitlda para que corrigiera las sigulentes deflctenclas: 

1) Cesar de quemar los desperdtcios sblldos. 

2) Proceder de inmediato al soterrado de los desperdlcios 
deposltados. 

3) Dlsponer de los desperdlcios medlante el Slstema de 
Relleno Sanltario. 

4) Proveer vigilancla adecuada en el Srea del vertedero. 

5) Desarrollar un Slstema de Relleno Sanltario segtin las normas 
de esta Junta. 

No se ha cumplido con la orden excepto con el Inclso (3) que le 
indlca que debfan mudarse al Bo. Palo Seco lo cual la Admlnistracl6n Municipal 
hizo. Entiendo que han tenldo tlempo m£s que suflciente para cumpllr a caballdad 
con lo que le requerfa la orden. 



- 2 -

Sln embargo aunque el Munlclplo de Maunabo trasiadb sus 
operaclones al Bo. Palo Seco pude observar que el Munlctpio de Patlllas 
contlnua virtlendo sus desperdlclos sbildos en el vertedero de la carretera 
de Maunabo a Patlllas, (Cabo Mala Pascua). Lo cual es una vlolaclbn al 
Lnclso (5) por parte de la Admlnlstraclon de Maunabo ya que no esta prove-
yendo la vtgllancla adecuada para evltar que se deposlten desperdlclos 
sbildos en el antiguo vertedero ublcado en la carretera #3. 

Las operaclones en el nuevo vertedero tlenen una serle de 
deflctenclas, entre las que podemos menclonar las slgulentes: 

1) Trlnchera llena de agua debldo a las lluvlas caldas en 
el sector. 

2) Tlene un solo acceso por un Canaveral, deben hacerle otro, 
para cuando comlenze el tLempo lluvloso se pueda llegar al Srea de operaclbn. 

3) No tlene nLngftn tlpo de facllldades, lo cual dlflculta el que 
se reallzb una buena labor. 

4) Se observb basura descublerta fuera del &rea de operaclbn. *-

5) Se observb la presencla de moscas. 

6) Durante las lluvlas reclentes se Inundb el vertedero. 

7) Segun pude observar durante ml vlslta las facllldades de 
mantenlmlento del equlpo son pbslmas ya que no cuentan con nlnguna. 

REC OM ENDACIONES: 

1) Se reflera el caso nuevamente a la Dlvlslbn Legal para la acclbn 
que ellos estlmen pertlnente. 

2) Se envlb personal de la secclbn de asesoramlento tbcnlco del 
programa de desperdlclos sbildos a Maunabo para que: 

a) Le Indlque que medldas deben tomar para evltar que las condl-
clones en el nuevo vertedero empeoren y mas tarde sea mas dlflcll su correcclbn. 

b) Le Indlque como y donde se deben construlr los drenajes artl-
flclaies para evltar que en el futuro se Lnunde nuevamente el vertedero. 



#^_Vi7AO° Udri£ AAUCI ADO Ofe P1.6RT0 RICO / OFICINA DEL GOBERNADOR 

1 / 

Junta 
pde Calidad Annex 2 

AmbientaJ 

ME MO RAN DO 

Iro. de junio de 1981 

: Ing. Luis E. de la Cruz 
Director 
Programa Contaminaci6n de Terrenos 

P/C : Ing. Bartolomfe J. Cafieilas*^^'. 
Director "y 
Negociado Desperdicios Mimicipales 

: Srta. Florilda Forestier, Sub-Directora $/ 
Negociado Desperdicios Municipales 

DE : Victor J. Matta, Jefe SecdJSfrJ,. 
Estudios Especiales 

ASUNTO : Visita inspecci6n Vertedero de Maunabo 

El dla 13 de mayo de 1981, reallcS una vlslta al vertedero mencionado 
en el eplgrafe, acompaflado del Sr. Roberto Berberena. Durante la inspeccifin 
fuimos atendidos por el Sr. Pedro Lebrdn Garcia, operador de equipo pesado. 

Sobre el particular le informo lo siguiente: 

, „ 1-}a, facilidad en cuestlfin se encuentra localizada en el Bo. Palo Seco 
al Norte del Km. 2 Hm.S de la Carr. 759 de dicha municipal Had. 

2- Cuentan con una buena caseta dotada de las facilidades necesarias 
con espacio para guardar el equipo pesado. Tambifen existe otra pequefia caseta 
para el celador, localizada a la entrada. 

.  . . .  „  „  V e l a m t a  p o r  l a p u r e z a  q u a  u l t e d d e r e a ,  a n  a l  a m b i a n t a  q u a  l a  r o d e *  
*,ra; cm „« 204  ̂ ,.K.mral TMIm 725.5140 



3- En el &rea de operaciones se obsen/6 que se esti utilizando el mfetodo 
de trincheras para disponer de los desperdicios recibidos. El material de relleno 
sobrante de la excavacl6n preparada se estaba utilizando para soterrar unos des­
perdicios esparcidos y compactados dejados al descubierto en dlas anteriores. 

4-Se encontrb un &rea con dos chatarras y gomas abandonadas desde 
bastante tiempo. 

5- El equipo pes ado lo era una pala mec&nica que se utiiiza para preparar 
trincheras y las labores de esparcido, compactado y soterrado de los desperdicios. 

Ss observd un problema de erosi6n del terreno a consecuencia de las 
aguas de lluvia. No se observd un canal o medio adecuado para desviar hacia 
las orillas del sistema las aguas d'e lluvia. 

Observaciones: 

1- De acuerdo al expediente del municipio el vertedero es operado en 

forma ilegal aunque cuenta con los endosos de Agendas concernidas La 

Declaraci6n de Impacto Ambiental y el permiso de construccidn. 7 

2- En comunicaciones anteriores se ha solicitado al Hon. Alcalde someter 
los formularios de permiso para continuar operando la facilidad. 

Se recomienda solicitar de nuevo se cumpla con los tr&mites de permiso 
de operaci6n y se corrijan las deficiencias en la operaci6n. 



XX «—... POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART 1 - SITE LOCATION AND INSPECTION INFORMATION 

1.10ENTI 
01 STATE 

FICATION 
02 SITE NUMBER 

II. SITE NAME ANO LOCATION 

Maunabo disposal at Palo Seco Ward 
02 iTREET. ROUrE NO.. CRSPEClFiC LOCATION IDENTIFIER 

Maunabo 
0* STATE 05ZIPCO0E 

PR 
C6 COUNTY ".TCC'.Nr- OdCC. 

, COOE OrST 
Maunabo Q95 

09 vvUHUxNAieS 
LATITUDE I LONGITUDE 

1_8_ 00_ L4 | _065_ 5.5_ 25 
0 TYPE OF OWNERSHIP .•CI'OCO OOOI 

3 A. PRIVATE 3 B. FEDFSAI 
H F nrwco 

3 C. STATE G 0. COUNTY 3 E. MUNICIPAL 
3 G. UNKNOWN 

III. INSPECTION INFORMATIO N • 

04 , 13, a< 

02 SITE STATUS 

C ACTIVE 
• INACTIVE 

03 YEARS OF OPERATION 

| UNKNOWN 
MONTH jAT fgAfl 

02 SITE STATUS 

C ACTIVE 
• INACTIVE 

BEGINNING YEAR ENOING Tcin 
UNKNOWN 

C A. EPA A 8. EPA CONTR; 
Z E, STATE • F. STATE CON7 

LCTOR 3 C. MUNICIPAL C 0. MUNICIPAL CONTRA 
CG.OTHER U.S. Geological Si 

CTOR C A. EPA A 8. EPA CONTR; 
Z E, STATE • F. STATE CON7 

(***!• or fwm, 
RACTOR 

. stmt or rornr 

3 C. MUNICIPAL C 0. MUNICIPAL CONTRA 
CG.OTHER U.S. Geological Si IXV&y stmtot 'smt 

05 INSPECTOR OS TITLE 07 ORGANIZATION 38 TELEPHONE NO 

( ) 

CS OTHfia INSPECTORS :0 TITLE 11 ORGANIZATION 12 TELEPHONE NO. 
( • • )  

( . ) 

1 ) 

( i 

i 
: I ( ) 

t« TITLE l SAOOAESS ' 8 TELEPHONE NO 
( ) 

( ) 

( ( ) 

-

( I 

• ( ) 

( ) 

>'CA*C* o*m 
C PERMISSION 
Z WARRANT 

18 TIME CF INSPECTION 

1330 

19 WEATHER CONDITIONS • 

Sunny day, clear skies 
IV. INFORMATION AVAILABLE FROM ~~ — — 

02 OF .'AooocrOrvownaw 33 TELEPHONE NO 

I ) 
0. KtHSON H6SPC.MSI2LE FOR SITE INSPECTION FORM OS AGENCY C7 TELEPHONE MA 08 OATE 

r<iA 



&EPA POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

I. IDENTIFICATION 
01 STATE Q2 5iTE NuMttlE * 

ii. hazardous conditions ano incidents 

01 S A. GROUNDWATER CONTAMINATION 
03 POPULATION POTENTIALLY AFFECTED: 

02 • observed (oatf u 4- i - • Z POTENTIAL 0 ALLEGED 
04 NARRATIVEOESCPIPTION Cover material (coarse sand) is , - —— ' a cult. 

nignly permeable and offers insignificant attenuation to leacnate substances, which 
eyantuaily moves downgrad.ient to the local ground-water systems. Geologic formation: 
Plutonic rock (Tkp), and alluvial deposits (Qa). Approximate depth to water table is about 
33 ft., and rainfall averages 1770 mm per year. 
01-5 a. surface water contamination 
03 population potentially affected: 

02 3 OBSERVED (DATE. 
. . .  —  o a  n a r r a t i v e  d e s c r i p t i o n  Adjacent to Rio Maunabo flood® 

plain. Rainfall m area averages 1770 mm per year. Actually seems like a landfill that 
used^trench methods and part is an open dump. Nobody was at the site when visited. Lack  ̂ — —— — —c • 41WWWUJ was 
of slope allows more contact between runoff and leachate. 

04 narrative description 
• POTENTIAL 3 ALLEGED 

01 C D. FIRE-EXPLOSIVE CONOITTONS 
03 POPULATION POTENTIALLY AFFECTED: 

02 C OBSERVED lOATE; . 
04 NARRATIVE DESCRIPTION 

3 POTENTIAL - ALLEGED 

01 C E. DIRECT CONTACT 
03 POPULATION POTENTIALLY AFFECTED. 

02 C OBSERVED (DATE; 
04 NARRATIVE DESCRIPTION 

i POTENTIAL _ ALLEGED 

01 Q P. CONTAMINATION OF SOIL 
03 AREA POTENTIALLY AFFECTED: 

02 C OBSERVED (DATE: 
O* NARRATIVE DESCRIPTION 

G POTENTIAL 3 ALLEGED 

01 £ g. drinking water contamination 
03 population potentially affected: . 

02 c observed (date: Od-1 1-fl/i . 
04 narrative description 

3 POTENTIAL 3 ALLEGED 

Three PRASA wells downgradient from site. 

01 3 M. WORKER EXPOSURE-INJURY 
03 WORKERS POTENTIALLY AFFECTED: 

02 2 OBSERVED (DATE: 
04 NARRATIVE DESCRIPTION 

3 POTENTIAL 3 ALLsGcO 

01 — I POPULATION EXPOSURE-INJURY 
03 POPULATION POTENTIALLY AFF=CT=Q: 02 3 CSSERVEDIOATE 

04 NARRATIVE DESCRIPTION 3 POTENTIAL _ ALLEGED 

EPAFOFM201Q ui; a«i 



'• IDENTIFICATION 
ot state | 02 sire numses 

Z A NPQES 

Z 3. UIC 

AIR 

Z 0. HCRA 

Z S .  R C R A  I N T E R I M  S T A T U S  

ZF. SPCC PLAN 

ZG. STATE,̂  

Z M. LOCAL,. rSotcmrt 

— 1 OTHER rSctatii 

ZJ. NONE 

III. SITE DESCRIPTION 
01 STORAGE. DISPOSAL/CMwmmwmw*, 

X A. SURFACE IMPOUNDMENT 

Z 8. PILES 

2 C. DRUMS. ABOVE GROUND 

Z 0. TANK. ABOVE GHOUNO 

Z E. TANK, BB.OW GROUND 

Si F LANDFILL 

Z G. LANOFARM 

S H. OPEN DUMP 

X i, OTHER Junk cars f , ScKlfl 

02 AMOUNT 03 UNIT OF MEASURE 

refrigerators. washers, 

04 TREATMENT fOl«g« am maf flfltyyy 

• A. INCENSRATION 
• B. UNOERGRQUNO INJECTION 
- C. CHEMICAL. PHYSICAL 

C D. BIOLOGICAL 

• E. WASTE OIL PROCESSING 

• F. SOLVENT RECOVERY 

- G- OTHER RECYCLING/RECOVERY 
Z H. OTHER 

OS OTHER 

Z A. BUILDINGS ON SITE 

06 AREA OF SITE 

Sttittl 

IV. CONTAINMENT 
01 CONTAINMENT OF WASTES 

Z A. AOEGUATE. SECURE G B. MODERATE 

02 OESCRlPTICN OF DRUMS. DIKING. UNEAS. BARRIERS ETC 

i C. INADEQUATE. POOR 
• 0. INSECURE UNSOUNO. OANGEROUS 

V. ACCESSIBILITY 
31'.VASTS EA5ILY ACCESSIBLE. Z YES ^ NO 
02 COMMENTS ~ 

VI. SOURCES OF INFORMATION 



IL QRINKING WATER SUPPLY 

01 type of op inking supply 
rC*««4 «« MMiHf 

POTENTIAL HAZARDOUS WASTE SITE 
PART 5 u/4TM S,TE ,NS?ECT'ON REPORT 

• WATER. DEMOGRAPHIC, AND ENVIRONMENTAL DATA 

'• •CENTiriCATICN 

Ul STAIEICJ SITE NUMBER 

COMMUNITY 
NON-COMMUNITY 

SURFACE 
AQ 
c.a 

WVK3NITYfO>i««wr 

well 
a. 2 
0 . 3  

III. GROUNDWATER 
oi GROUNDWATER USE 

B A. ONLY SOURCE FOR ORMKMQ ft* 0R.NK.Na 

02 STATUS 

ENOANGERED AFFECTED MONITORED 

A- O 8. Q C N 

o.a 

OOaSTANCSTOSlTE 

£.• p. a 

ss £i6!!2^0ustmai- """cation *ww WVT IBMtl innniii 
at 

QO. NOT USED. UNUSEASLE 

02 POPULATION SERVED 8r GROUNDWATER 

04 0EPTH TO GROUNDWATER 

30 
JBI 

09 DESCRIPTION OF Win I g. 

0 Of.COUNOWATER Flow 
"00 SW, locally 
SE racri nr^^llv 

0 3  DISTANCE TO NEAREST ORMKMO WATER WELL.  

08 OEPTN TO AOUIFER 
CF CONCERN 

0T POTENTIAL TIELD 
OPACUIFER 

-focai 

(mi) 

oa SOU! SOURCE AOUIFER 

a YES CNO 

10 RECHARGE AREA 

£.yes 

C NO 
COMMENTS Cover material is highly 

permeable 
'V. SURFACE WATER 

| 01 SURFACE WATER USE: 

'1 0ISCNARG6 AREA 

% YES 
C NO 

COMMENTS Near Rio Maunabo 
boundaries 

° ̂ ssksaSBS q *SSE5»sjaggav 
C .c. COMMERCE INDUSTRIAL C 0. NOT CURRENTLY USED 

I 02 AFFECTED/POTENTIALLY AFFECTED BOOKS OP WATER 

NAME: 

Rio Maunabcy AFFECTED 0ISTANCE TO SITE 

DEMOGRAPHIC AND PROPERTY iNPflPMATtn  ̂
31 TOTAL POPULATION WITMN 

• (ml 
(mil 
(mi I ONE (11 MILE OF SITE 

A. • 
*o c »CASCNS 

TWO (21 MILES OF SITE 
a. 

I 
- i I 
I 

WOTNMOW 

j0 NUMBER OF 3UILOWOS WITNW TWO 121 MILES OP SITE 

THREE (3) MILES OF SITE 
C 

i POPULATION WITRN VICNITY OF SITE 
OMtnaoii otm 

02 distance to nearest population" 

NO OP PERSONS 

OA OISTANCE TO NEAREST OPP-SiTE 3UR.0ING 

«•"»««« v.f., v« 

|FC.3MC3?3!3 Till 

I 



SEPA POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART S - WATER. DEMOGRAPHIC. AND ENVIRONMENTAL DATA 

I. IDENTIFICATION 
OISTAIE 02 SITE NUMBER 

VI. ENVIRONMENTAL INFORMATION 
01 PERMEABIUTY OF UNSATURATES ZONE IGIACI, 

O A. i0-« - I0-«CIWSBC O 8. 10"« - 10-* cm/see C C. TO"4 — 10"' cm/sac • 0. GREATER THAN tO-'cm/««e 

02 PERMEABILITY OF BEOROCX tCAta < 

w - 3 SELA^VELY IMPERMEABLE S C. RELATIVELY PERMEABLE C 0. VERY PERMEABLE 

40 to 100 -im 

OA OEPTHOF CONTAMINATED SOIL ZONE 

— Ittl 

OS SOIL ON 

06 NET PRECIPITATION 

1770 mm per yeqjy 

0? ONE YEAR 24 HOUR RAINFALL 

4 . 5  .(*) 

08 SLOPE 
SITE SLOPE OIRECTION OP SITE SLOPE , TERRAIN AVERAGE ScOPE 

SITE IS IN. . YEAR PLOOOPLAIN 

to 

C SITE IS ON BARRIER ISIANO. COASTAL HIGH HAZARD AREA. RIVERINE FLOOOWAY 

11 01STANCETOWETUNOS<S<W< 
-i 

ESTUARINE OTHER 

A.. .'.mO .(mi) 

12 OIST ANCS TO CRITICAL HABITAT ,m • 

.(mi) 

ENDANGERED SPECIES:. 
< 3 UNO USE IN VICINITY 

OIST ANCS TO: 

COMMERCIAL'INOUSTRIAL 
RESIDENTIAL AREAS: NATIONAL/STATE PARKS. 

FORESTS. OR WlLOUFE RESERVES AGRICULTURAL LANOS 
PRIME AG LANO AGLANB-

.(mi) a. .(mi) C.. .(mil 0.. .(mi) 

1A OSSCRIPTION OF SITE IN RfiUTION TO SURROUNOINO TOPOGRAPHY 

North there are some hills which have used as cover material. West, downhill is a small 
valley (sugar cane fiels), and south another sugar cane, field. East, there is a 
combination of hills close to the site and sugar cane field as we move to the south. 
Dump site actually is a small hill which most of the wastes were being disposed (open 
dump) at all edges leading to the top, for landfill operations. 

VII. SOURCES OF INFORMATION c.—* . , UM'Ml. MAOenMlftil fl—fHI 

: A a  F O R M  ' . 2 ' . ?  5 M  
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C A L I  I C S  

FACILITY N.A*T 

f t  TUT A E- ' IA'JN »*> 0 

•TELLS 

L A T I T U D E  L  D U G  I T U D E  

1 3 0 0 1 0  0 6 5 5 3 A 6  

1  3 0 0 1 3  1 6  ;  5  3 2 1  

1 3 0 0 1 3  O f c S E ' E j  

S U R F A C E  W A T E R  P R O D U C T I O N  F A C I L I T I E S  

L A T I T U D E  L 1 N G I T U 0 E  

1 3 0 2 T S  9 6 5  3 " 0 3  

ANNUAL AMOUNT 

( M I L L I O N  G A L L O N S )  

60.0  
6 ? . 3  

100.0  

A N N U A L  A M O U N T  

( M I L L I O N  G A L L O N S )  

: 6 . i  
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HRS COVER SHEET 

FACILITY NAME :  , V /,(•>  ̂

EPA '-D . # : >x'z\ 92r <i i Jlt*° 

SCORES : HRS = 111 

PRO .=  I L l  

ORIGINAL PRIORITY : 

REVIEWED BY : fjc** I. ,,L 

REASSESSED PRIORITY : McC 

REVIEWED BY : C/L< lite 6? 

COMMENTS : 2ldli l!c/f.s Icy^Gci,^ / y *uh - ^/-
Hnr* ytryf"* /—A—'111 4 <• < / - ,, r h-, ~aoH I m ^ 
/ (J - • S 

, , fca .« ' , t - I .V / [Isn't! *<t, r /i 9 I" 
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G r o u n d  W a t e r  R o u t e  W o r k  S h e e t  

f  o b s e r v e d  r e l e a s e  i s  s i  
f  o b s e r v e d  r e l e a s e  i s  p i  

g i v e j i  a  s c o r e  o f  4 5 ,  p r o c e e d  t  
1 ne 

k  1  v  e  n  a  s c o r e  o f  0 ,  p r o c e e d  t o  l i n e  ^  

2  R o u t e  C h a r a c t e r i s t i c s  
D e p t h  t o  A q u i f e r  o f  

C o n c e r n  
N e t  P r e c i p i t a t i o n  
P e r m e a b i l i t y  o f  t h e  
U n s a t u r a t e d  Z o n e  
P h y s i c a l  S t a t e  

0 1  £ ;  3  6 

H.  w d b i e  v n a r a c t e r i s t i c s  
T o x i c i t y / P e r s i s t e n c e  

H a z a r d o u s  W a s t e  
Q u a n t i t y  

6  9  1 2  
1 5  1 8  

0  1  2  3  4  5  
6  7  f k  / 

18 

8 

2 ( '3 ) 

5 T a r g e t s  
G r o u n d  W a t e r  U s e  0  l  
D i s t a n c e  t o  N e a r e s t  0  4  6  8  1 0  
W e  1 1 / P o p u l a t i o n  12 1 6  1 8  20 
S e r v e d  ( 2 4 )  5 0  3 2  3 5  4 0  

0 

1 

9  
4 0  

1 

f 

• i 

|6 It' line 1 is 45, multiply 1 x 4 x5 
I f  l i n e  1  i s  0 ,  m u l t i p l y  2  x  3 x 4 x 5  

P  Di v i d e  1 i n e  6  b y  5 7 ,  

) 7 -

S73SO 

I 
I s - 3,11 

S 2 _ _  

jr, if 

•3 -



c S u r f a c e  W a t e r  R o u t e  W o r k  S h e e t  

R a t i n g  F a c t o r  1 A s s i g n e d  V a  1 u e  M u l t .  H R S  M a  x  P R O  

1  O b s e r v e d  R e l e a s e  0  4 5  1  

I f  o b s e r v e d  r e l e a s e  i s  g i v e n  a  s c o r e  of 45, p r o c e e d  t o  
I f  o b s e r v e d  r e l e a s e  i s  g i v e n  a  s c o r e  

o
 

*4-1 o
 p r o c e e d  t o  

R o u t e  C h a r a c t e r i s t i c s  
F a c i l i t y  S l o p e  a n d  0  1  ( 2  3  1  /  3  ^  
In t e r v e n i n g  T e r r a i n  

1 - y r .  2 4 - h r .  R a i n f a l l  ' 0  1  2  (  3  1  3  
D i s t a n c e  t o  N e a r e s t  0  1  (  'V 3  2  J  6 . - 7  
S u r f a c e  W a t e r  7  '  
P h y s i c a l  S t a t e  0  C X .  3  1  /  3  . /  

|~Total R o u t e  C h a r a c t e r i s t i c  S c o r e  
<? 1 5  

3  C o n t a i n m e n t  0  1 2  ,^__ 3  1  3  

4  W a s t e  C h a r a c t e r i s t i c s  
T o x i c i t y / P e r s i s t e n c e  0 / 3 / 6  9  1 2  

1 5 ^  1 8  

H a z a r d o u s  W a s t e  
Q u a n t i t y  0 1 2 3 4 5  

6 7 •;<§> 

18 

? 
| T o t a l  W a s t e  C h a r a c t e r i z a t i o n  S c o r e !  i 2 8  i 

5  T a r g e t s  
S u r f a c e  W a t e r  U s e  
D i s t a n c e  t o  a  
S e n s i t i v e  E n v i r o n m e n t  
P o p u l a t i o n  S e r v e d /  
D i s t a n c e  t o  W a t e r  
I n t a k e  D o w n s t r e a m  

cu, 1 (S 3 
' 0 ^  1 2  3  

0  4  6  8  1 0  
12 16 18 20 
2 4  ( 3 0 )  3 2  3 5  4 0  

3  
O 

/ U 9  ^  
6 

JO 40 JO 

T o t a l  T a r g e t  S c o r e  : 6  5 5  

6  I f  l i n e  1  i s  4 5 ,  m u l t i p l y  1  x  4  x 5  
I f  l i n e  1  i s  0 ,  m u l t i p l y  2  x  3  x  4  x  5  & 64350 II tifO 

7  D i v i d e  l i n e  6  b y  6 4 , 3 5 0  a n d  m u l t i p l y  b y  1 0 0  S s w  - Mb 

ho ; 



.&/ . -'cr _ -̂ >S /f-
• ' J  • ' • J  J u - i  '  "  /  

rf/ '. • '  , 

•' A: 
/1 ~ «£ - c- W« 
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WJunta 
PoeCaBdad 
Ambiental 

EST ADO LIBRE ASOCIADO OE PUERTO RICO / OFICINA DEL QOBERNAOOR 

ID O t '  o c t u D r e  u e  1 9 6  7  

l iL i i 0 t< A A IJ 0 

S r  t a  . k a  q  u  e I  l i .  i ; o r t — •  
D i r e c t  o r  ( j  
a r e a  C o n t r o l  C o n t a m i n a t i o n  

< i e  T e r r e n o s  e  l e r r e r i u s  v  .  i  

V i c t o r  J .  f . a t t a  I ' / L  

J e f e  S e c c i o n  
A s e s o r a u i i  e n t o  T e c n i c o  y  P e r m i s o s  

I s r a e l  T o r r e s  k i v e r c  
E s p e c i a l i s t a  e n  C i e r  A m b i  e n t a  I  e s  

P r i  n c  i  p i  a n t e  

A S U I 1 T 0  Inspeccion Vertedero Municipal de Maunabo 

E L  a i a  2 d e  o c t u b r e  i l e  1 9 o 7 ,  r e a l  i c e  u n a  n u e v a  i n s p e c c i o n  
a i  v e r t e o e r o  a e  e p i y r a f e .  

I n i c i a  1 m e n t e  v i s i t e  e l  t a l l e r  d e  D o r a s  P u u 1 i c a s ,  p a r a  
c o o r a i n a r  c o n  e l  S r .  P e d r o  C a s t r o ,  D i r e c t o r  s o o r e  e l  m a n e j o  o e  

o e s p e r d  i  c  i  o s  e n  e l  v e r t e d e r o  d e  d i c l i a  l o c a l  i d a u .  

E n  v i s t a  d e  q u e ^ e l  s e n o r  C a s t r o  n o  e s t u v o  d i s p o n i o l e  a l  
i . i o i a e n t o  d e  l a  i n s p e c c i o n ,  m e  t r a s l a d e  a l  r e f e r i d o  v e r t e d e r o .  

A d j u n t o  n o t i f i c a t i o n  p r e p a r a u a  a l  H o n .  J o s e  k o s a  D e r r i o s ,  
A l c a l d e  o o n d e  s e  a e s y l o s a n  l a s  d e f i c i e n c i e s  p r e s e n c i a o a s  d u r a n t e  
l a  i n v e s t i y a c i o n  y  a c c i o n  a  s e y u i r  e n  e l  c a s o .  

. Valando por la puraza qua uttad datm, an •/ am6fcn» qua /• rxx/aa. 
Oflcina da la Junta: Cat la «ri Parqua N6m. 204 Eaq. Pumarada / Diraccifrn Poatal: Apartado 11408. Santurca. P. R. 00010 / Taltfono 72B-S140 

I T k / f s p  
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1 u c c  11 c t  u n r t- .ic 1 j u 7  

i i f i n .  < J  •  i  s  ( .  u  s  a  o L ' r r i i j s  
n 1 c. a 1 (i c 

h  p  6  r  t  d  U  0  #  u  
l. a u n a o o ,  P u e r t o  k i c o  ( J0 7 U7  

E s t i r , . a d o  s e n o r  A l c a l d e :  

Ef  :  I nspecc ion  Ve r tede ro  
l i un i c  i  pa l  de  l i aunabo  

L a  D i v i s i o n  o e  A s e s o r a u i  o n t o  T o c n i c o  y  P e r i . i i s o s  d e l  A r e a  
c o n t r o l  C o n t . a i . i i  n a c  i  o n  o o  T t r r e n o s  o e  e s t a  J u n t a ,  r e a l i z o  u n a  
n o t v a  i n s p e c c i o n  a l  V e r t e d e r o  u  n  i  c :  i  p >  a  1  o e  i . a u n a o o  e l  u i a  2  a e  
u c t u o r e  o e  i D o 7 .  L a  r e i n s p e c c l o n  n o  I  c a s o  S e  e t e c t u o  a  l o s  f i n e s  
o e  e v a l u a r  l a s  o e  f  I  c  i  e m :  i  0  s  s e i i a l a d a s  e n  l a  n o t i f i c a t i o n  f e c h a o a  
e l  1 1  o e  a o r i l  t i e  l D o a .  « _  

b e  l a  i  n v e s t i  c j a c  l  o n  l l e v a d a  a  c a b o  a  l a  f a c i l i d a u  d e  
o i s p o s i c i o n  f i n a l  o e  a t  s  p e  r o  i  c  i  o s  s o l i d o s  n o  p - l i . j r o s o s  s e  
c o n e  1  u y e  l o  s i  i j u i  o n t o  :  

^ i  "  L  a > i  id 1 1 i  l is s.<: U i  1 S 1 C c. T j  1 e S Coi .0 C. - i  Seta y 
S a o  l  t  O r  l  OS ,  S i -  •  o r .  h.- im rai l  " i i  c o i . p i e t o  eStaoo ut-
o e  t t r i a r u .  

u  ~  ^  v ' '  *  t o . . -  ^  0  i  < j » e C t -  ( i t ;  i -  . . t i i f i G  C i e  j i l ' l i - t r o  8 y  u u  a  ,  
r , ; ;  - i c - . - i * . . ,  i  > - s  - • « '  t :  i c  i  s  y  -  « •  K  t  i  r .  T  O  r  t  s  .  

- -  1 . 0  S e  p  t  u ' S i t . C l  6  v i i j i i o f i c i a  o  r o y i s t r o  o e  t n t r n u d  y  
s a l  I d a  e n  e l  u r e a  d o n d e  o b i c a  l a  c a s e t a  t e  1  y u a r o i a .  

s c  ( i f : .  e r v o  r  u  t  l i  1 . 1  c  i  . / n  a u e c u a o n  t « r i t o  e n  e l  e x t e r i o r  
C o n o  . l e n t  r o  i  -  1  o  S  f  a C  1  l  i  j , 1  o e S  .  

t— £ n c i; .• n t o a las uper ar. i ones oiarias del ve r teue ro s e  
o u s e r v o  q u e ;  

A  )  L o s  J e s e c i i o s  s o n  s o  t e  r  r a  o o  s  a o e c u a o a r . i e n t e  ,  p e s e  a  l a  
f a l t a  o e  e q u i p o  j . e s a a u  q u e  a c a r r e e  e l  m a t e r i a l  o e  
r e l i t  n o  l i a s t a  l a  s e c c i o n  o e  v e r t i o o  o i a r i o .  

B )  P e r i , . a n e c e n  v a r i u s  r e s c a t a o o r e s  o e  o e s p e r d i c i o s  e n  l o s  
p r t o i o 5 u 0 1 v r r i. v :. e r o . 

Votando oor h pureza ?ue usu-d dtp a, en a/ r..• Qua la rod as 



a i ;  1  1 1  U d  U  o e  I  I ' i d  L  e  r '  l  a  I  i , -  *  « r  I  •  t . i  s i t  i s l e  
p e r n i t e n  l a  y e n e r a c i o n  a e  j u g o s  d e  l i x i v i a c i o n  y  s ' j  
p e  r c  0 1 a c  i  o n  a  t  r  a  v  e  s  a  e  1  s i  s t e m a .  E  s  p o r  e s t o  q u e  P S  
n e c e s a r i o  e s t a b l e c e r  d i c h o  d r e n a j e s  y  d e c l i v e s  a o e c u a -
d o s  q u e  m i n i m i z e d  e l  e s t a n c a m i e n t o  o  p e r c o l a t i o n  d e  
a  g  u  a  s  d e  1 1 u v  i  a  .  

6 -  E s  s u m a i : i e n t e  i i n p o r t a n t e  p r o v e e r  a l  v e r t e c i e r o  o e  l a  
v | ? r j a  a n t e r i o r m e n t e  e x i s t e n t e  y a  q u e  s e  d e s c o n o c e n  l o s  
l i m i t e s  c o l i n d a n t e s  y  e x p a n s i o n e s  e f e c t u a d a s  a  l a  
f  a  c  i  1  i  a  a  d  .  

A es tos  e fec tose l  mun i c i p i o  debe ra  some te r  un  P lan  de  
0pe rac i5n  ac tua l i zado  y  un  P lan  de  Cump1 i  m i  en to  en  donde  se  
desg losen  l as  de f i c i enc ias  desc r i t as  y  se  es tab lezcan  pe r i odos  de  
t i empo  pa ra  l a  co r recc lon  de  l as  m ismas .  

Las  de f i c i enc ias  reque r i r an  se r  co r reg idas  de  acue rdo  aT  . .  
p i ano  de  oesa r ro l l o  some t i do  o r i g i na lmen te  po r  l a  f i rma  Huyke  
Co lon  y  O laba r r i e ta .  

En  v i s t a  de  l o  an tes  de ta l l aoo ,  es ta  Jun ta  l e  concede  * -
ve i n te  (20 )  d i as  a  pa r t i r  de l  r ec i bo  de  es ta  no t i f i cac i on  pa ra  
que  se  r ad iquen  l os  documen tos  sena lados .  

F i n a l m e n t e  l e  r e c o m e n d a i . i o s  U e s i g n a r  u n  o f i c i a l  d e  e n l a c e  
q u e  c o o r d i n e  t o d o  l o  r e f e r e n t e  a  l a s  d e f i c i e n c i a s ,  s u p e r v i s i o n  y  
d o c u m e n t o s  r e l a c i o n a o o s  c o n  e l  v e r t e d e r o .  

Para  cua lqu ie r  duda  a l  r espec to ,  f avo r  de  comun i ca rse  a l  
Te l .  722 -UOUO.  

I TR / f sp  



Oflclna del Gobernador 

JUNTA DE CALIDAD AM BIENTAL 

PROG RAMA CONTROL DE DESPERDICIOS SOLIDOS 

I. a. Clase de vertedero 

b. LocailzaclAn: Bo. /a ^ 

Inspecclbn de Vertederos 

Municipal Prlvado / 7 

Carr. 

c. Munlclplo : } A A >•' A IS 0 

f) ^ j Km. 1- V Hm. 

Ii. a. Tlpo de Operacl6n : /?J 
b. Tamafia del predlo : n, c 

I 
v\y-a OA.M'C 

s • 

c. Vertldo a cuerpo de agua (Indlque) ' 

III. a. Slstema de Operacl6n; £7 playa 

v - j, j £7**®® J /~1 trlnchera,. ,/~7 modlflcado 
b. Indlque dfas de operaclAn y horarlo : Plan /. ,j * s ^ a 

Hrs. "V: * 0 A.M. a 'j'H P.M. 
IV. Personal encargado do las actlvldades : 

a. Tftulo 

Supervlsores 
Operadores I 
Celadores / 
Otros (especlflque) 

S T .  

(  )  
( 4  
( < >  

No 

( 
( ) 
( ) 

V. Clasejle equlpo utlllzado (Indlque cantldad y capacldad) 

a. Compactadores : » I / ,/ / \ 
b. Pa las mecdnlcas ' ^ ^; u // J 
c. Otros (especlflque) £ ^ 4 ) 

VI. Descrlba facllldades en el vertedero, haclendo un slgno de cotejo ( ) en el 
encastllado correspondlente 

Facllldad Sl_ No Bueno Regular Malo 
1. Port6n < *  ( ) ( ) i -Y  ( ) 

2. Caseta < 4 ( ) ( ) ( ) Uy 
3. R6tulo ( ) ( ) ( ) ( ) 

4. Balanzas ( ) ( ) ( ) ( ) 

5. Acceso 
( - T  ( ) ( ) ( ) 

6. Verja ( ) ( ^ ( ) ( ) 

7. Facllldades de ( ) (<< ( ) ( ) t ) 
mantenlmlento 

( ) (<< ( ) ( ) \ / 
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8. Facllidades Sanltarlas 

u i 

( iK 

nu 

( ) 

oueno Keauiar 

( ) ( ) 

Male 

( 4 
9. Agua Potable U) ( ) ( ) ( ) ( ) 
10. Energla E16ctrlca (4 ( ) ( ) ( ) ( ) 
11. Uso de Insecticides ( ) ( J  (  )  ( ) 

( ) 

( ) 

12. Control de Incendlos ( ) (4 ( ) ( ) 

( ) 

( ) 

( ) 
13. Facllldades Prlmera Ayuda ( ) (4 ( ) ( ) 

( ) 

( ) 

( ) 
14. Facllldades de Comunlcacl6n () ( ^ ( ) ( ) ( ) 
15. Verja portdtll para Control ( ) (4 ( ) ( ) ( ) Volado de Papeles 

( ) (4 ( ) ( ) ( ) 

16. Control de Polvo ( ) ( 4" ( ) ( ) ( ' - )  
17. Slstema para el control de 

( ' - )  

Incendlos ,/ t ( ) cubos de agua ( ) extlnguldores Incendlos ,/ t 
( ) arena ( ) otros 

* 

18. Indlque facllldades dlspo-
nlbles para el manejo y dlspo-
slcl6n final de; a. chatarra y objetos grandes 

b. desperdlclos tdxlcos, pellgrosos y 
pato!6glcos 

v/ 

19. Otros 

VII. Si es vertedero de relleno sanltarlo, Indlque el material usado y procedencia 

VIII. Deficiencies en la operacl6n 

a. Problemas de vectores: 

( ) Ratas ( ) Moscas ( ) Mosqultos 

( ) Otros (especlflque) 

b. Indlque si hay presencla de rescatadores de desperdlclos y/o anlmales: >, 

c. Presencla de fuego: ( ) Superficial ( ) Subterrtneo */$ 

d. ( ^) desperdlclos al descublerto fuera del Area de vertldo /••>**> 
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c .  (  )  n o  se aplica sm'lclento material de rellcno 

f. ( ) deficlente operaclftn de esparclr, compactar y soterrar desperdict: ? 
s  61 Id os 

g .  ( c a r e c e  d e l  e q u l p o  p e s a d o  n e c e s a r l o  

h. (1 contamlnaclftn abastos de agua 

l. (^-fproblema de llxlvlacl6n (leachates) 

J. { ) problema de pnlvo fugltlvo 

Comentarlos: 

/-, A-Ji ' } )  ,  f )  t  ^  V 

. . ,  \ 1 a - j o  L h « i • - / t / V f r . ' i  c 1 3  

Fecha de Inspecciftn 

Fech^ de Notlflcacl6n 

sn is, I I  v, - J C A 
(FIrma y'Tftuldd^l Funclonaric 

Flrma y Tftulo Persona Notlflcada 

(Llfenese en caso do Re-lnspeccl6n para sefialar accl6n tomada) 

Fecha Ira. Re-lnspeccl6n : de de 

( Cumpll6 ( ) No cumpllfi ( ) Parcialmente cumplida 

Comentarlos: 

Fecha 2da. Re-lnspeccl6n : de 

( ) Cumpii6 ( ) No cumpil6 

Comentarlos: 

de 

( ) Parcialmente cumpllda 
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2 da jualo da 1981 

Hon. Joife Roa$ Berrios 
Alcalde 
Maunabo, P.R, 00707 

RE* Vartadaio Municipal 

Estiaada atflor Alcalde* 

P«raooal titiBka ill Frognai CentaaiiaaGlOa da Ttjrranas, rtaliad dm 
vlalta da inapcecite al vanadate nualcipal pan evaluer la operant** del 
mlaao, 

Sobra al particular daaao iafemarle *ua an al aonente da la vlalta aa -
aaoeatsd uaaa daflalaaaUa an laa laborea da aaparpir, eoapaotado y eoterredo 
da loa deeperdieloa. tea poaua y obataima aa dtapeaaa as fenae laadacModa. 
Bataa aa aacuentrea. abandonadae aobie el terrene praffntaddd aa problem da 
daaarrolla pateaalal da vaateiaa y Aiagaf* 

 ̂Craa part# dal terrane(Ore«e tamlpadaa y taludec) piaaaata an problem 
da evepiba a oaaaaauaaala da laa apiw da Uiivle. Al praetata aa aataia ua 
canal a rndlo edeeuado para deodar laa a«tia« bade «a puafeo determined© 
fuera dal aiataaa. . - /* 

Daaeaana recorder!# ana la apdmeidn da la faottjdad «a cue# tide «e lleva 
a cabo ala al dablda pemise da eeta Junta, A telea afaetiee la aatame aavtaada 
laa fermlariae da aallalbid da permit#, tea cuelee dabaria eercnwplimm tadee 
y davuftltoa oc» el pepe eerreapoadlenta para proaMulr oca leptiO* ttea pertlnentee 

Laa dafleleaoiae aparaaioaalaa aal com la falta dal parade* decperaddn 
cooatltayaa vtotepide a laa Re«lae »08 (A) OH (I) y 90S dal Raplaaian* para al 
Control da laa Daaptrdioioa Sdlidoe, Peligroaoa y aa Peligroeea da tale junta. 
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^ESTADO LIBRE ASOCIADO DE PUERTO RICO / OFICINA DEL GOBERNADOR 

'Junta 

Calidad 

'Ambiental 

MEMQRANDO 

P/C 

lro. de junio de 1981 

: Ing. Luis E. de la Cruz ftp 
Director 
Programa Contaminaci6n de Terrenos 

: Ing. Bartolomfe J. Caflellas^^ 
Director & / 
Negociado Desperdicios Municipal es 

: Srta. Florilda Forestier, Sub-Directora W 
Negociado Desperdicios Municipales 

DE : Victor J. Matta, Jefe SecdI8*T^. 
Estudios Especiales 

ASUNTO Visita inspecci6n Vertedero de Maunabo 

El dla 13 de mayo de 1981, realicS una visita al vertedero mencionado 
en el eplgrafe, acompafiado del Sr. Roberto Berberena. Durante la inspeccidn 
fuimos atendidos por el Sr. Pedro Lebrtn Garcia, operador de equipo pesado. 

Sob re el particular le informo lo siguiente: 

I~?*a ^cilidad en cuestibn se encuentra localizada en el Bo. Palo Seco 
al Norte del Km. 2 Hm.5 de la Carr. 7j>9 de dicha municipalidad. 

2- Cuentan con una buena caseta dotada de las facilidades necesarias 
con espacio para guardar el equipo pesado. Tambifen existe otra pequefia caseta 
para el celador, localizada a la entrada. 

. . . „ Velando por la pureia que ustcd desea, en el ambiente que le rodaa. 
Of,e,na d. la junta: Calle d.l Parqua Num. 204 E*. Pumarad. / Di,acci6n Petal: Apartado 11488. San.urea. P. R. 00910 / Ta.4fo„o 725 5140 
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3- En el &rea de operaciones se observ6 que se est£ utilizando el m&todo 
de trincheras para disponer de los desperdicios recibidos. El material de relleno 
sobrante de la excavaci6n preparada se estaba utilizando para soterrar unos des­
perdicios esparcidos y compactados dejados al descubierto en dias anteriores. 

4-Se encontrb un &rea con dos chatarras y gomas abandonadas desde 
bastante tiempo. 

5- El equipo pesado lo era una pala mec&nica que se utiliza para preparer 
trincheras y las labores de esparcido, compactado y soterrado de los desperdicios. 

6- Se observ6 un problema de erosi6n del terreno a consecuencia de las 
aguas de lluvia. No se observd un canal o medio adecuado para desviar hacia 
las orillas del sistema las aguas de lluvia. 

Observaciones: 

1- De acuerdo al expediente del municipio el vertedero es operado en 
forma ilegal aunque cuenta con los endosos de Agencias concernidas La 
Declaraci6n de Impacto Ambiental y el permiso de construcci6n. 

2- En comunicaciones anteriores se ha solicitado al Hon. Alcalde someter 
los formularies de permiso para continuar operando la facilidad. 

Se recomienda solicitar de nuevo se cumpla con los tr&mites de permiso 
de operaci6n y se corrijan las deficiencias en la operaci6n. 
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Junta 
PaeCalidad 
AmbientaJ 

FSTADO LIBRE ASOCIADO DE PUERTO RICO / OFICINA DEL GOBERNADOR 

29 de noviembre de 1979 

MEMORANDO 

A Sr. Jaime L. Ortfz, DirectorMM 
Area Contaminaci6n de TerrenSs 

P/C Ing. Bartolom§ J. Cafiellas, Jel^ 
Secci6n Asesoramiento Tficnico • 

DE Mig ;mdn, Ingeniero 

ASUNTO Asesoramiento e inspeccidn 
Vertedero Municipal de Maunabo 

El dfa 1 de noviembre de 1979, acompaflado por el Sr. Pedro Lebr6n Garcfa, 
operador de equipo pesado, realizfi la inspecci6n sita en la carr. PR-759, kmT 
2.5 en el Barrio Palo Seco del Municipio de Maunabo, Puerto Rico.,De la ins-
pecci6n realizada puedo informar lo siguiente: 

1) Este vertedero opera en forma eficiente en la fase de esparcir, com-
jpactar y soterrar los desperdicios s61idos. No obstante, deberd aplicar m&s 
cantidad de material de relleno a los desperdicios compactados de manera que 
todos los desperdicios sean cubiertos. 

2) Carece de las siguientes facilidades, aunque muchas de ellas se en-
cuentran en proceso: facilidades de primera ayuda, uso de insecticidas, agua 
potable y control de polvo. 

3) Este vertedero recibe chatarra en pequefias cantidades. 

4) Cuenta con una pala mecdnica grande con una cuchara de 14 pies de 
ancho la cual es eficiente en este tipo de operaciOn. 



Esta facilidad cuenta con los endosos del Area de Recursos Naturales del De-
partamento de Obras PGbhcas 3 de noviembre de 1972, del Departamento de Salud, 

?°u 1972» de Planificaci6n, 13 de agosto de 1976, Declaracidn de Im-
pacto Ambiental, Solicitud Permiso de Construcci6n 16 de agosto de 1977, Plan de 

peraci6n, 25 de agosto de 1977. El 14 de septiembre de 1977, la Junta de Calidad 
Ambiental, le otorg6 el permiso de construccifin de nueva facilidad. 

Esta facilidad se encuentra en operaci6n antes del 16 de septiembre de 1973. 

Recomendaciones: 

1) Notificar al Hon. Alcalde los resultados de la inspecciftn y solicitarle 
que someta los formularies de permiso DS-2 para continuar operando la facilidad 
de disposiciOn de desperdicios sdlidos. 

. „ E1 H°n" Alcalde deberf hacer las gestlones para proveer las sigulentes 
fugitivo US° inseotlcldas' Mrttaguidotes, agua potable y control de polvo 

Anexo: 
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u _ KTADO LIBRE ASOCIADO DE PUERTO RICO / OFICINA DEL GOBERNADOK 

• „ 'Junta 
deCalidad 

AmbientaJ T \ 
14 de agosto de 1978 

MEMORANDO 

A : 

P/G : 

DE : 

ASUNTO : 

Sr. Jaime L. Ortiz \ 
Director 
Programs Desperdlcldk S6ildos 

Srta. Florllda Forestler A*. 
Especlallsta en Rec. Nat. 

Sr. Julio Toro 
Especlallsta en Rec. Nat. 

Llamada al Munlclplo de Maunabo 

} 1 I , ®, jull° de 1978' me COI™mlqu6 con el Munlclplo de Maunabo con -
proposlto de Indagar sobre las gestlones reallzadas por el munlclplo para obtener 
area y material de relleno para dlsponer los desperdlclos s61ldos, ya que la ultima 
lnspeccl6n (28 de jullo/78) revel6 que dlcho vertedero no pose la material de relleno 
para segulr operando. 

El Alcalde estaba en San Juan y me comunlqu6 con el Sr. Slxto Diaz, Director 
de Gbras Ptibllcas el cual me lnfonn6 lo slgulente: 

1- El Munlclplo de Maunabo le prohlblb el tiro al Munlclplo de Patlllas en el 
vertedero de Maunabo. 

, . 2-El Munlclplo de Maunabo adqulrl6 la parcela de terreno en forma de loma al norte 
cab Ida °' 3 P®11®113 a Isabel° Dfaz (ver mapa) y es de 1.72 85 cueidas de 

™Ur?lGlpl° esta u?™d? "j1 slstema de trlncheras en el predlo entre el area 
de vertldo y la nueva propledad adqulrlda.tfuando se llegue al 1 finite de este predlo 
se comenzara a usar un mAtodo de area usando el material de relleno de la nueva parcela, 

RE C OM ENDACI ON 

El Sr. Sotelo lndlc6 que se le debe sollcltar al Alcalde que Inlcld todos los trdmltes 
m°entoP t6S ***** laadqulslcl6n de la ya Que se hlzo sin nuestro conocl-

DS/JT/lco 

Velando por la pureza qua usted dasea, en el ambiente que le rodea. 
Oficina da la Junta: Calla del Parque NGm. 204 Esq. Pumarada / Oiraeei6n Postal: Apartado 11488, Santurca. p. R. 00910 / Tel6fono 72S-S140 
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GEOHYDROLOGIC DESCRIPTIONS OF SELECTED SOLID-WASTE 
DISPOSAL SITES IN PUERTO RICO 

by 
Arturo Torres-Gonzalez and Fernando Gomez-Gomez 

ABSTRACT 

Fifty solid-waste disposal sites in Puerto Rico were examined in 1977 and 
ranked according to their potential for degradation of the water resources. 
Twenty-five of the sites show significant leachate pollution potential. The 
cover material at 21 sites is relatively permeable and offers insignificant 
attenuation to leachates. Thirty-six sites are adjacent to streams and nine 
of these are located in headwater areas. Rainfall is abundant and at 40 of 
the sites exceeds 1,500 millimeters per year. 

General description of the 50 disposal sites are given with their geo-
hydrologic setting. Baseline data consisting of specific conductance, pH, 
temperature, dissolved oxygen, and common ions were obtained at many of the 
sites. Such information provides -a technical basis for assessing future 
effects of those solid-waste disposal sites on the quality of water resources.' 

INTRODUCTION 

In 1977, under the auspices of fhe Islandwide 208 Project, the U.S. 
Geological Survey made a reconnaissance of 50 selected solid-waste disposal 
sites. The objective of the reconnaissance was to provide the Division of 
Solid Waste (DSW) of the Puerto Rico Environmental Quality Board (EQB) and the 
Islandwide 208 Project with a generalized description of the geology and 
hydrology of the sites. Although general in nature, the information provides 
sufficient detail for the DSW to rank the sites as to potential for degrada­
tion of the water resources. 

Prior to 1977, little information was available on the disposal sites on 
the island with the exception of a reconnaissance made by the Survey in 
1975 in cooperation with DSW on six sites (G6mez-G€mez, 1979). 

The completion of this reconnaissance provides the necessary information 
to enable DSW to determine which sites would require closer monitoring of 
operations. Additionally, the islandwide 208 Project receives information 
which would aid in the 208 Project's responsibility to Improve or maintain the 
quality of the island's water resources. 

Some general findings of this solid-waste disposal site reconnaissance 
are that many of the sites: 

1 



E X P L A N A T I O N  
FOR FIGURES 2 THRU 51 

./0 TOPOGRAPHIC CONTOUR —Shows elevation of land surface 
in meters. Contour interval varies from 5, 10, 20, 50, and 
100 meters. Datum is mean sea level. 

_2 INTERMEDIATE TOMOGRAPHIC CONTOUR -•- Show* elevation of 
land surtace in meters. Contour interval 2,3, and 4 meters. 
Datum is mean sea level. 

. , SUPPLEMENTARY TOPOGRAPHIC CONTOUR—Shows elevation 
of land surface in meters. Contour interval 1 meter. Datum is 
mean sea level. 

HARD SURFACE, HEAVY-DUTY ROAD 

HARD SURFACE, MEDIUM-DUTY ROAD 

- - IMPROVED LIGHT-DUTY ROAD 

= = = = = = UNIMPROVED DIRT ROAD 

TRAIL 

(52) HIGHWAY NUMBER 

MUNICIPIO OR BARRIO BOUNDARY 

SOLID WASTE DISPOSAL SITE — Shows location of site. 
Large P next to some sites means proposed sites. 

• 2 SAMPLING SITE AND NUMBER 

Base map used In fiaures 2 to 51 are from USGS topographic maps, 
scale 1:20,000, dated 1968-72. 
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1 KILOMETER 
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LOCATION MAP 

Figure 34.—Maunabo solid-waste disposal site at Palo Seco. 
90 
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MAUNABO SOLID-WASTE DISPOSAL SITE 

L. General information: 

A. Barrio: Palo Seco. 

B. Latitude 18°00'54", longitude 65055'25". 

C. Date established and size (ha): 1974; 3,1, 

D. Type of waste: Municipal. 

E. Loading (m3/day): 75 (estimated). 

F. Operating method: Landfill. 

2. Geologic formation: Plutonic rock (Ikp), and alluvial deposit, (Qa). 

3. Cover material: Loose sandy material. 

4. Approximate depth to water table (m): 10. 

5. Drainage stream: Adjacent to Rio Maunabo flood plain. 

6. Pollution potential: 

M Cov®r material is highly permeable and offers little attenuation 
to leached substances. Rainfall in area averages about ,a"n 
mieht When vi3itê » no leachate was observed. Leached substanceŝ  
might move downward and reach local ground-water system. 

01 



GEOLOGIC DESCRIPTION—Continued 
Sol id-waste dis­
posal site 

Geologic 
symbol Description 

Reference 
number 

27 Jayuya 
28 Juncos 
29 Lajas (new) 
30 Lajas (old) 

31 Manatf 

32 Maricao 
33 Maunabo 

34 Mayaguez 
35 Naguabo 
36 Naranjito 

(proposed) 
37 Orocovis 

38 Quebradillas 

Tkg Plutonic igneous rocks. 
Tkgo Plutonic rocks. 
Kt Tuffaceous breccia and tuff. 
Qs Swamp and marsh deposits. Largely or­

ganic swamp muck, locally sandy or 
silty, and peat; water in these 
swamps is commonly moderately saline. 

Tay; QTb Tay.—Aymamon Limestone. 
QTb.—Blanket deposits, clay, sandy clay 
found between limestone ridges and 
believed to have been lowered by 
solution of the underlying lime­
stone (Briggs, 1966). 0—30(?) m 
thick. 

Ky Yauco mudstone. 
TKp; Qa Plutonic rocks, diorite and grano-

diorite rock of the San Lorenzo 
batholith. 

£a. —Alluvial deposits. 
Kt Lava tuff and shale. 
Qa Colluvlum. 
Kp Perchas Formation. 

Kr Robles Formation. Medium gray to 
light-brown tuffaceous siltstone. 

Tay;QTbs Tay.—AymamSn Limestone. White to 
very pale orange, locally pale yel­
low and grayish-pink very pure lime­
stone; lower part generally indurated 
into finely crystalline rather dense 
limestone, locally a rubble of re-
cemented solution fragments generally 
of cobble size; upper part compact 
very finely crystalline chalk; on 
surface both parts weathered and re-
cemented into Irregular, solution 
sculptured dense limestone having 
abundant sharp spires a few centi­
meters high; thickness is 200* m. 
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CARIBBEAN REGION 

The alluvial aquifer generally will yield but a few liters 
per second to wells, with the exception of the alluvial 
fans on the north edge of the valley, which will yield as 
much as 20 L/s. The limestone aquifer reportedly yielded 
30-120 L/s to wells in the 1940's. Yield to wells of 10-30 
L/s are obtained from what is probably the volcanic con­
glomerate and massive limestone aquifer. 

Agriculture is the main activity in the valley and is 
largely dependent for irrigation on intrabasin transfer 
of water from Lago Loco in the Guanica Valley. Ground 
water was used for irrigation prior to the completion of 
the irrigation canals in 1955, but most irrigation wells in 
the valley have since been abandoned because of the 
poor quality of the ground water. Presently the only 
wells used for irrigation are in the La Plata Basin. There 
are a number of small-capacity wells used for stock 
watering. The major ground-water discharge is by flow­
ing relief wells and tile underdrains used to control 
water-logging of soils in the eastern part of the basin. 
The decline in ground-water pumpage and the importa­
tion of surface water apparently has had an impact on 
the water budget of the valley. Water budget estimates 
indicate that net recharge is approximately 5.5 hm3/yr 
(cubic hectometers per year). By means of a salt-balance 
calculation, Anderson (1977) estimated the recharge to 
be about 45 mm/yr (5 hm3/yr). This "net input" may be 
real, for 74 percent of the valley had water-table in­
creases in 1974; this trend has been observed since in­
troduction of irrigation water from Lago Loco reservoir 
in 1955. 

WEST COAST PROVINCE 

Four alluvial valleys on the west coast have some 
potential for ground-water development (fig. 8). The 
greatest potential exists in the Rfo Guanajibo valley (89 
km2), but moderate amounts of freshwater can be ob­
tained from the Rio Yaguez valley (7 km3), the Rio 
Grande de Aftasco valley (48 km2), and the Rio 
Culebrinas valley (41 km3). Sugarcane cultivation and 
processing are the main activities in the Guanajibo, 
Aftasco, and Culebrinas areas. In the Rio Yaguez valley, 
the town of Mayaguez and adjacent urban development 
have almost completely covered the alluvial surface. 

The Rio Guanajibo valley deposits consist of detrital 
clay, silt, sand, and gravel and one or more beds of 
limestone. Depth of alluvium is at least 24 m. Limestone 
in the western part of the valley is more than 30 m thick 
but thins to the east and is reported to be absent near 
San Germftn (Anders, 1968). 

Yields of the more productive wells tapping both 
alluvium and limestone in Rio Guanajibo valley range 
from 25 L/s to 95 L/s. Wells tapping alluvium are more 
numerous and have yields between 1.5 and 38 L/s. 

L-11 

In the Rio Yaguez valley, alluvium is the principal 
aquifer and has a maximum known thickness of 60 m 
(Bogart and others, 1964). The alluvial deposits are 
underlain by alternating layers of clastic sediments and 
limestone. Well yields are reported between 3 and 25 
L/s. Yields of more than 25 L/s may be possible for wells 
in alluvium near the Rio Yaguez or where fragmented 
limestone is overlain by alluvium. 

The Rio Grande de Anasco alluvial valley is relatively 
flat and has poor drainage. Alluvium is as much as 139 m 
thick, the maximum reported depth. The alluvium con­
sists predominately of clay strata interbedded with beds 
of sand and limestone. The better water-yielding areas 
may be located toward the center of the valley and 
possibly in the apex of the alluvial fan, where more sand 
and gravel are likely to have been deposited. 

No information is currently available on the alluvial 
aquifer of the Rio Culebrinas valley, but the aquifer is 
probably similar to that of the Rio Grande de Aftasco. 

EAST COAST PROVINCE 

This province consists of the coastal area extending 
east of Punta Picua on the northeast to the Rio Maunabo 
valley on the southeast. Four major areas make up this*-
province: Fajardo, Naguabo-Humacao, Yabucoa, and 
Maunabo. 

FAJARDO AREA 

This area consists of the interrupted narrow coastal 
plain and small valleys from Punta Pidua on the north to 
Punta Lima on the east coast. Alluvium, the principal 
aquifer, consists of lenticular beds of clay, sand and 
gravel, and rock fragments to a depth less than 30 m. 
The best water yielding formations are in the vicinity of 
Fajardo. Yields to wells range from 13 to 62 L/s, but the 
water is brackish to salty. Most attempts at obtaining 
freshwater have failed in this area. Fresh ground-water 
yields as much as 60 L/s may be possible in the upper 
alluvial valley of the Rio Fajardo, where inflow may be 
induced from the river through the predominating 
gravel and sand deposits. 

NAGUABO-HUMACAO AREA 

This area includes the coalescing alluvial deposits in 
the lower valleys of the RIos Santiago, Blanco, Anton 
Ruiz, Humacao, and Candelero. Alluvium in most of the 
area consists of clay and silt. Alluvium in the Rio 
Humacao, which is derived from the granitic San Loren­
zo batholith, has considerable quantities of sand. The 
maximum recorded thickness of alluvium is 50 m in the 
valley of the Rio Anton Ruiz. Yields to large diameter 
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wells obtaining water from fine-grained alluvium 
average about 9.5 L/s, whereas wells tapping sand and 
gravel beds such as found in the upper valley of the Rio 
Anton Ruiz yield as much as 32 L/s. 

YABUCOA AREA 

This area consists of the Yabucoa Valley, which has 
been incised in the San Lorenzo batholith. Alluvium is as 
much as 122 m thick in a depression near the center of 
the valley and about 30 m at the artificial harbor at the 
southeast edge of the valley. The alluvium consists 
largely of clay but has appreciable amounts of sand. 
Yields to wells average about 32 L/s and range between 
6 L/s and 127 L/s. 

Optimum development of the aquifer under present 
conditions would yield 45,000 m3/d (cubic meters per 
day) (Robison and Anders, 1973). 

MAUNABO AREA 

The main aquifer in the Maunabo area is alluvium as 
much as 60 m thick that contains lenticular deposits of 
sand, gravel, and cobbles. 

Well yields in the alluvial valley range from 1 L/s to 95 
L/s. Yields greater than 30 L/s may be possible to wells 
constructed in places where sand and gravel are well 
sorted and have a saturated depth in excess of 30 m. 
Wells along the Rio Maunabo and Quebrada Arenas 
have high yields because of induced infiltration from the 
streams. 

Optimum development of the aquifer under present 
conditions would yield about 8,000 ms/d, as indicated by 
a model analysis (Adolphson and others, 1977). 

INTERIOR PROVINCE 

Most of the Interior province is mountainous terrane 
consisting of volcanic rocks, a few interbedded 
limestones, and intrusive rocks. Small isolated alluvial 
deposits are present in the major river valleys. In the 
Caguas-Juncos Valley (80 km2), alluvium consisting of 
clay, sand, and gravel averages about 18 m thick in the 
vicinity of Caguas and about 37 m at Gurabo. In the 
Cayey Valley (8.7 km2), alluvium consists predominately 
of clay and rock fragments and averages about 7.5 m in 
thickness. 

The bedrock will yield from 1 to 30 L/s to wells that 
tap fracture systems. The higher yields usually are ob­
tained in the valleys where fractures are more abun­
dant. Yields to wells from the alluvium and underlying 
bedrock in the Caguas-Juncos Valley average about 15 
L/s and in the Cayey Valley, about 11 L/s. 

WATER QUALITY 

A seawater-freshwater interface is present in the 
aquifers throughout the coastal areas of Puerto Rico, 
usually within a short distance inland of the coastline. 
The greatest inland penetration is adjacent to rivers and 
lagoons or where ground-water pumpage has caused en­
croachment. Water from alluvial aquifers along the 
coast locally will have high concentrations of iron and 
manganese. The source of these minerals is unknown, 
but they may be derived from buried swamp or lagoon 
deposits. 
In southwest Puerto Rico a magnesium bicarbonate 

water, high in silica, is present in serpentine rock and in 
adjacent aquifers that receive drainage from the rocks. 
Water in the Lajas Valley is a sodium bicarbonate-
sodium chloride type; the minerals are probably the 
result of residual seawater trapped in the aquifers and of 
concentrations from bulk precipitation. 

Ground water throughout most of Puerto Rico is of a 
calcium bicarbonate type (fig. 11), differing mainly in 
the concentration of dissolved solids (table 3). 

TABLE 3. - Range in dissolved-solids concentration for ground water in 
Puerto Rico 

Province 

North Coast. 

Do 

South Coast. 
Do 

Lajas Valley 

West Coast 
East Coast 
Interior 

Do 
Do -

Aquifer 
Rang* of 
dissolved Aquifer 

solids fmg/L) 

Water table: limestone and 200- 500 
alluvium. 

Artesian: limestone and 300- 400 
clastic rocks. 

Alluvhi|n ..... .... 300- 500 
Ti inmt f fn f t  . . . . . . . . .  500- 800 
Alluvium, limestone, and 1,000-4,000 

conglomerate. 
300- 500 Alluvium and limestone 300- 500 

Alluvium 100- 300 
Volcanic ., , 200- 500 
Intrusive rocks _ 100- 200 
Serpentine 500- 800 

PUERTO RICO'S OFFSHORE ISLANDS 

VIEQUES 

The 132 km2 of Vieques is underlain by volcanic rock 
and granodiorite (fig. 7). Small patches of limestone are 
present on the north and south coasts and the eastern 
tip of the island. The principal aquifers are the sandy 
alluvial deposits in the major valleys. Only two of the 
alluvial deposits are significant to the water-supply of 
the island - those in the Resolucfon Valley on the west 
end of the island and those in the vicinity of Esperanza 
on the southwest coast. 

The alluvial deposits will yield from 0.5 to 2 L/s to 
wells, whereas the fractured bedrock will commonly 
yield less than 0.5 L/s, as does the limestone of the south 
coast. 

The civilian population, between 9,000 and 10,000 in­
habitants, relies almost entirely on ground-water pro-
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COMMONWEALTH OF PUERTO R!CO / OFFICE OF THE COVERNOR 

Envronmental 
Quality Board 

September 23, 1988 

Mr. Juan Gutierrez 
NUS/CORPORATION 
1090 King Georges 
Suite 1103 
Edison, New Jersey 08837 

Dear Mr. Gutierrez: 

tnciosed you will find all cne information you reauesteo to onr 
dSSnt:  ̂description 01 abbreviations G and s of the 

iSer*? WatSr Suppllaa Sy3tem3 Sources: Groundwater and Surface 

The G stands for groundwater and the S for surfacewater. The rest of 
the abbreviations can be obtained from the office of Pewits 
Managemnt and Information System, with Mr. George Nussa, 
Chief, at the Environmental Protection Agency (EPA), New York 
telephone number (212, 264-9850. we obtained dSSLt 52* 

In case of any question do not hesitate to contact us at the 
Environmental Quality Board (EQB) at (809) - 722-0077. 

Sincerely yoi 

rrancisco Cl̂ ticljLoRlos 
Acting Director 
Air Quality Board 

EV/jrs 
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s î J 
i 

• CcMwrio, 

Jl! 

<•3 

c I 

- - POBLAC ION A BAST 2 rJEtlTE PRODUCC-ION T A AT AH I EN IO 
(PERS0NAS1 . 

..aig 

J&SSSfe t&SXSZSu .̂? • -

. 323035 Sr. Juanlto Melendet Y/0.:. Fca. Negron 
Antonio Aya'la'Facori , Anton"CarrT 7cO" Kw. ~2 ~~~* *•' " * *—'-
2 Mc-2 BOX-9203 Comerio 
Comer io, P. R. 00642 
Ttfrr759-/y?9-rn'SbTT : r—: . - . 

430 's • No 

Tel .873-4247 Icau) f 6 • 

52306S y. HelOdn-Aiicoii ...n./.TLa'uwia V°»*p« no»—• • • • •-Vi . . ~~ 123 -tr 

k-w. wulia klb'tl. 
r Comer I o7P."R. 00642-

•— 4UW8 . « I « I.VI . « 

Fee* Julio Falcon'' 

NO" 

923095 Cedrlto. 
•cawintWBi-ciHii i'lu''•**"******* Ce^"o.;....; 

?=• H^:B-;=2520"2 Sector Cedr 1 to I > : 
Tel.873-3237 Bo.La Prieta 
Comer TtrjPTR; Conor lo. PR; 

9' • * 'f/ • * t»'* • V rBr|ci AM ....... • _ ... . . .V ' Vv.,,.«ii*brp% •• • •••« 
•Carrr/ai-xn-.a.a - •"—'V" • •• .«»?.A,9.^.SS^5,ooop 

Sector Cedrlto . ~ ^ >3.-?>• «-1'UVl!i ,-,v. ..... • ; -" : 
lin I A 0-- • am* - - • . . .  ̂ % ... «. • ' ' 

; eg 

: I 

»•.« e, r n._ 
• ' IC. a / ^ 

Bo.Done Elena 
Comerio,P.R. 

"Tel". 873-3016 
-2878 

*•"**' • • • 4W tawat a § Qv ts^ * « V> 
Bo.Dona Elena 
Comerio.P.S. 

J1 buiyatoa.... 

C 5| 
u 

- 3 3 0 o i 3 - P h i i i r p s - P T R i - c o r e — — - P h n ;  "  " f -  * • '  ?  - T i l 2 *  

So;! ,l66 Carr. 7«> KmTuij P » ~ Clor-

?: < 

I 

cl 

Bo' j^n ^rr. a. sal ioa Saiana. 
Bo.Joboa Sector Pozo Hondo Sector Po:o Hondo 
Guayama.P.R—00654" BoZJobOs" 

Tr~Haunabd. 

~~ Xaunabo.... 

Haunabo........ 

Guayaea.P.R. .00634 

: "349013 "Sr--rrui FTrrirahea". Ouebrada-APdhW 
Correo General Haunabo Carr. 939 Km. 1 . 3  Int. 

549025 Sr. J-l 1 an Leon. Liaaa 

l"J' L.l-a iVl Ciinte Uc'Jii riiAui' cu. 

.549033 Carmelo Gonzalez La Pica 
L.n ••)(%. iW-* 
r":_ l.2,01 Carr. 103 K*. 1.2 
Sector Lrf^rca 

-200-

107 

175 

S • Mo 

No 

" Bo; TlVan 16 f 

c 



Page No. 24 
06/06/88 

SISTEMAS NON-PRASA 
' COHUNALES ~Y~ NO COMUNALES ' 

PU5!-hP ?W37,0_ _ OUENO o EMCARGADO SISTEHA 
POBLACION ABASTO FUENTE PRODUCCION TRATAMIENTO 

r ,7} • _ ' VC- . r~~1PERSONAS1 . . . -

r a 'WMl*U-;: MWm *r' ' --T 

*3 Bln' 123 Carr.' 9SO.ka. 2.5 ""'. • "" ; - . - . ""' '•- - it 
D. Ta!ante =o.TALANTI " ' >RR' 

MaUn'b° 3«<>33A'»io Torres.... J. Li„. n..;.; ...; 
s. Bu;an I AXl-ft r- _ - _ «... .. _ _ _ . D *• w**"• *«... . 73 C 8 Ma • • 

Bu*on 1433-A Carr. 759 Km. 3.9 Int. 
.1.-
II 

" Bo.'Lizas 5o7~l.Tz"as~ 

Maunabo • _a«9063 Sr. Mi 111 an Amarao Cruz Pandura- Tuabao ".". . 

- APdo. 645-=» FbTPilb-Beto 

£« '* Buron-3363 
-•. ' 3 • 
i 

FbTPJl o Sefco""""' 
haunabo, P.R. 00707 5®ctor Tumbao 

Ca-rJ 759 K«.3.9 Int. 

Bo. Jlulas BO. Hulas Carr. 734 Final 

g • Pati 1 las,P.R. . .-^.2.. ' ~ ." ". ! ' \ . ' "TT —~T = •;" 51". RR^;;V . •' •". -. - "• R RN.R^R.SJR.IK.AT.*-... TEIVAIWS».I»IBIS. •»» I-U . „ 
i t,°L11 55&02j 8' 

-r Bo.Real , Carr. 184 Ca-r.184 Ka.12.3 - " " •• • •• ~:No —. . . ' 
Km. 10.9 

r1 or 

Buzon 4129—B • 
Patlllas.P.R. 

P a t t U "  5 5 6 0 3 3  S r .  D o m i n g o  M o r a l e s  £ a .  M a m e y . .  

•*«ti i.l di,r . «i. 

• '  • • » • • • • » » .  a  .  a . . .  |  Q Q  Q  S  ' * '  

240 No 

^ 5 5 6 0 6 5  s r .  G a r a r d o  R o d r i g u e z  B o .  R i o s  - . o n  r  e  
2 rr°" Carr.-738-Khr 6.0 — - 5 

Carr. 738 Buzon 7884 
Pati11as,P.R. 

• • •  3 3 ^  G a b r ^ F i g u e r o a .  S u a r d a r r a y a  I20 C S ~ No 

- — - UUDI UDI'R 
- Pati lias 

i'. Salin*« 363013 Corp. Azucarera Bo Aguirre . ,~ ~~~ 
•  *  I c. .  i _  M  •  * r  • • • • • • • • • e e e . e . e . . .  1 *00 C fl • 

Ing. Exto liejiaa Carr. 703 Ko. 2 2 ... Clor . . Carr. 703 Km. 2.2 
Succ! ort~ Irtgen loria Central —T 
Aguirre P.R. 



REFERENCE 12 



'H<J A Oci- ov 

BETWEEN: 

vioU-o '3a &)('</• 

°* o^.c< ^ P^-.K 

'rA<» !-,?.*> 

PMONS: 

( 3 Q )  a ^ - M s ^ o  

ANO: 

(NUSI 
OISCUS8ION: 

vv 

LJM.UAUIps ^ V)j 6o-HuA<»k S 

AS H CuJtMfr j 

TTtfc Cnh^tA t^r-k r j  A Leak n» _r<.,.ff c^cu'x^ cQef.*? s /£* 

^g-c 'jfllf* f of Wy. ^l?,r wXj « Hit, cJi 4 ;> k//,,,.^ ,; 

C_L_a 

&»«»•<* >- ^>.x, 

S g / - « •  ̂ ^  P e r s o ^ l  O A  < S n / j  p ^ / -  o f  

~ <A^A ~ /Uo.i- Cs>«i/u u'V'i'^j 

ACTION ITOMs 
SZCWt * p*rs*>l a.̂ <9 '> Aof 7^g>!r 

oCfice. 

NUtOtTIMHD0H1 



REFERENCE 13 



.k ^DEPARTMENT OF THE INTERIOR 
UNITED STATES GEOLOGICAL SURVEY 

\- v - ; :  .  ' k . / ' vV1 '.yr 
! ' •';/ .;/• •'• ^ • 

• r.-i# 

' '*&): PREPARED IN COOPERATION WITH 

THE COMMONWEALTH OF PUERTO RICO 
EC0N0MIC DEVELOPMENT ADMINISTRATION ' • • - f' 

. ; - INDUSTRIAL RESEARCH DEPARTMENT : 

PROVISIONAL GEOLOGIC MAP OF PUERTO RICO 
AND ADJACENT ISLANDS 

By 
Reginald P. Briggs 

:-?W. .  . .  
• ' . -r-w. '*• * •. 

•>*<• A • ...A 

FT: 

' " ' ' • : 

MISCELLANEOUS GEOLOGIC INVESTIGATIONS 
- "j MAP :M92J_«tv;.^Sli, v 

• *' *£V>. V 

A-
•Jviv*-;̂ r<. 
' S" "$V" 

--.v.- ; • 
k - 'V. -IyK ^ \ 

XV" 
c*-ft 

; s *2*  . . . .  

PUBLISHED BY THE U. S. GEOLOGICAL SURVEY 
WASHINGTON. O.C. 

1964 



..., Oo . 0a —" \ 
1 jfiy Ob-^^^W-. SAN JUAN 

" - , oo ".°S^ <33?*** 

^Catsfto *"'• .< 
^^.Os S /V-

f^v*iXSib2cna-

Y T»g JcS1 r . 

Ob • 
Kq* 

r 

m 
. Q6 

_ .• *• .r»« I -

V OaL 
' i <e» Qd 

^Sk. *• ,T*Sn 
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I'((><;( H I  

Qa Ql 

Alluvial deposits 
Sand, silt, clay, and gravel floodplain and terrace de­

posits, and piedmont fan deposits; also includes 
colluvium at margins of alluvial deposits 

Landslide deposits 
Commonly composed of blocks and residual boulders 10 

feet or more across in a matrix of clay, sand, and 
gravel 

Qb 

Beach and dune deposits 
Largely calrite, quartz, and (or) volcanic-rock-fragment 

sand with locally conspicuous magnetite; includes 
pebble and cobble deposits and organic reef rubble, 
especially along the south coast; locally includes 
cemented sand (beach-rock) in bands parallel to the 
shore; includes some made-land at San Juan, 
Mayagiiez, and Playa de Ponce 

L a r g e l y  i .  
a n d  p e  
modern 
J u a n ,  A  
P u e r c a  

Qd 

Compound dunes 
Friable eolianite and marine sandstone largely com­

posed of calcite and quartz; some hard calcarenite 
beds 10 feet or less in thickness; located principally 
along the north coast 

QTb 

Blanket deposits 
Quartz sand, clayey sand, sandy clay, and clay; prin­

cipally in the north coastal plain and in areas of 
karst topography developed on strata of OHgocene 
and Miocene age 

r 



UNCONFORMI T Y 

Siltstone, sandstone, conglomerate, lava iiml tuff 
Probably mostly deposited in „ min im' eniruumeat' Tsl 

extensive algal limestone beds, locally at base ' Lo­
cally deeply weathered. Unit as shown on map 
probably includes some plutonic rocks and some 
hydrothermally altered rocks and may include some 
strata of Cretaceous age. Total thickness may ex­
ceed 6000feet 

LOCAL UNCONFORMITY 

Kt < Ktl 

Tuffaceous sandstone, siltstone, breccia, and 
conglomerate, lava, and tuff 

Marine lava, tuff, and volcanic sandstone and siltstone 
predominate in lower parti in upper part marine 
and sub-aerial tuffaceous conglomerate and sub-
aerial and marine tuff and tuffaceous breccia pre­
dominate; Ktl, some pure and impure limestone 
lenses most common in the southwestern and south-
central parts of the map;some hydrothermally altered 
rocks. Extensive deep weathering. Unit as sho wn on 
map includes all Cretaceous strata believed to be stra-
tigraphically above the base of the Robles Formation 
(Pease and Briggs, I960). However, the lower part 
of the Robles Formation may be of Early Cretaceous 
age. As shown also may include some strata of 
Paleocene and for; Eocene age. Total thickness may 
exceed £0,000feet 

LOCAL UNCONFORMITY 

Kl z —Kll 

Lava, lava breccia, tuff, and tuffaceous breccia 
Largely deposited in a marine environment; some thin-

bedded sandstone and siltstone; Kll, some limestone 
lenses; some hydrothermally altered rocks; some am-
phibohte. Extensive deep Weathering. Some strata of 
Late Cretaceous age maybe included within this map 
unit. Total thickness may exceed 30,000feet 

Sandstone, siltstone, conglomerate, lava, tuff, and 
tuffaceous breccia 

Largely deposited in a marine environment. TKsl, some 
limestone on Isla de Vieques. Extensive deep weath­
ering. Unit as shown on map contains a few lo­
calities from which Paleocene and (or) Eocene fossils 
have been recovered, but other evidence indicates that 
most of these rocks may be Late Cretaceous in age 

Plutonic rocks 
Largely granodiorite and quartz diorite; some diorite; 

minor quartz porphyry, gabbro, and amphibolite; 
believed to have been emplaced during the Late Cre­
taceous, Paleocene, and Eocene. Includes some 
hydrothermally altered rock and some areas of com­
plexly and intimately associated plutonic and vol­
canic rock. Locally deeply weathered 

- . r ,  
* • 

Ks • 

Serpen tini to 
Serpen tinized peridotite(?); probably emplaced during 

the Early or early Late Cretaceous Includes small 
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Accuracy good—Data from detailed geologic maps 
at 1:30,000 scale or larger 

Accuracy moderate to good—Data from semidetailed 
geologic maps at scales generally smaller than 
1:30,000 

Accuracy poor to moderate—Data from reconnais­
sance geologic maps at scales smaller than 1:30,000 
and from large scale detailed maps of limited areas 

Accuracy moderate to good on Isla Mona and Isla 
Caja de Muertos. Accuracy poor to moderate on 
Isla Desecheo, Vieques, Culebra, and other islands. 

MAP SHOWING RELATIVE ACCURACY OF PARTS 
OF THE GEOLOGIC MAP 

65 30' 1256000 65*15' 1283000 
METERS 

Geology compiled by R. P. E 

r. 
; > 

0C 
< 
H-
a. 
in 
K 

Contact 
Dashed where gradational or ponMon uncertain, 

dotted where conceded 

Fault 
Dashed where approximately located, queried where 

doubtful or inferred, dotted tcisre concealed; U. 
indicates up thrown side, D, downurown side; arrotvs 
show directions of annarent strrcs-sh'tt movement-
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' Some Tropical Landforms of 
Puerto Rico 
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SO.MK 1 ROPICAL I.ANDFORMS OF PUERTO RICO 

N H. Mi .\k 

• : S \( r 
; The r:-ain is on the east by the Vieques 

• r';h"- -••• "• •••>• : -r:1 \.-r. c-.rr.er -f the <\ir.:U-ar. Sea H.e tP^'tje ''e Vic-queS) and on the west by the 
"cuvr. -:jt t... kir.;• •::LT fr T, t-rj_<= tif.! 't-a Pn.~-.-age ((. ana! de la Monaj. 

'Z,r nn :': '•••* *••••*;" M-.i ar»a iS v-ghgy Puerto R:eo has a great \ariety of 'ur.dferms. '-ar-
:  oS n: Hi  anr:-"a ry;^ i 1 ".':!arlrv r<?h«ted toatr.-pical climate. because'it is 

A Vo, . •! r.;., ,cr,f>.. .. a f,l^h object to rapid erosion. its .-limate varies 
•M y r .rry-Ri-r .,r.-; «,•:*!!> i.-.yrkemg ^.,r -.hi- ,Un If , w:,i m humid to ^miarid, and it has a variety of 

'r» -v>' '.harru-:«-ri.-?u- ,.-f :r p. a! ur-v m j r"ck types that have different c-rosional characteristics. 
"*. V'rlt"A,:'"! :' " ' s  '• -"'wains •• aw, :,..::;,! ram. | Most of the island is tr.our.tainous (pi. 1). The Cor-
TXXXlXXTX ••.;r''VJ,'r,falL h,vrrx- U;'rl-V j ''dlera Central, from 15 to 25 km from the south coa<t 

TV :n"'re "Vm J.000 mmi'^'Ln 'L'J'r.L'"he I f''°m th° 'AV;! ^'ward ̂  100 km! 

.--.•rihcHrU-rn o .-:>r -A the i-'i. Rock types in Puerto Rico ir.- lade ' l,irt-lC'r '*ast' 'h,e ^;erra de Cayey continues east-
-ach •,ii\r.-sc-k -:> .as tMpjfive r--?ks. r:.l-aa-,r.:..,ar.il',-.-.(-ks. southeast to the southeast corner of the island The 

X "f '-r'.1li,,;-lUH.J •• ^H'X':iyMfk*'•rrsit> " -:'-'rra ,!c huquillo >? an cast-trending range in the north-
eastern part of the island. Several other loss prominent 

.-..-> f,r. rR:. ,. k ,r:.. : ,r I - . . , . :.r,.. V/.'ji. !!'MUntain vn_,nges are -iesenhed in a later part of this 
'•riCe ; -,v? 

• i :.<.fr rr t-:.u ,r, r ..-ks ...f 

•-t- nV. i-.\ b" i ,:y-
•r '•. ;.ri\ :< - .-y:. rr a.-: i..\-

l;-.. t ;r ri r,-; r.--re 

vrrly ;r. ...-si .-..vj clruia:..-! HT-.-HS. report. 1 his rnonn'a.nous terrain is the Upland 

n-c r.-.rrr R.e- by hvi a l-rg. .vtiw ear, ProVince. 

-f r-.ii.i!e Trri.ar;. r.ye .Ntary In north-Central and n-.Tth.-Aestern Puerto Rico. 
d..-Sedation ot limestone has resulted in a belt of karst 
-• 's'>'graphj 15-2-j am .vine ard about ]3.5 km '--ng-the 
N- rthei'n Karst province. 

. . .  .  s  . . .  oh -c  sea .  l ow land ;  : •  a  cus  C.  ; . - - a i  
'- n-'-e -i, A ;ir . i s . ' J  k-.r-t ; P..e.i»s ^-.ii. \ir.ee, cor. s i s t . r .'g , * e- alese.ng flood plains 

' V — ^  f  ' * r -  ' A . * , v k  •  ; V ! u v i a l  f r i n j -  a - ' H l  a  > a r i e t y  o f  b e a c h " a n d '  l a g o o n a i  
1  :  .  -  a  1  •  • •  a v -  • • •  r -  b , -  . j i e  i e p o s i t S .  "  

" 1 • 11 ~ ^ an-3 v-e,!-.{Vi..-.jt««l hisa.A- ui* 
o.-r., 

PREVIOUS INVESTIGATIONS 

IN 1 RODLCTION The first scientific study of the physical geography of 
Puerto Rico is the easternmost island of the Greater ^uer^° Rico was made by R. T .  Hill ( i$99a. b, c) and was 

Antilles and sUir.ds near the northea^tc-rn corner of the ' on a vas'1 at about the time of the Spanish 
Garibhean Sea (fig. 1). It has roughly a rectangular 1^'«ncaiJ W»r- HiII's observations were very general, 
.-hape -about 175 km east-west and* 60 km north- f o ca,,e2.atttnti0" t0 the pr'neipal ntountain ranges nui i,-.isL-«esi ana ou Kin nortn- y d . u- , ,L .. • T, .. 

ith - and an area of S. 197 km2. In its political territory v u- pef"'J0 S' calk'd now the 
-.re several smaller islands, including Isla de Vieques f**™ Provinc/f!t0 here describ­
ed Isla de CuVhra to the east T^Ia L- +Z v4 ^ coastal P!a,ns; and t0 ^veral features, such as the 
••b.na to v' -I ,.t ni I Drc erd I "parting val,eyi" by which he meant vallevs between 
R-yr'o Rico •-^iu"v fX re t f ̂ T X 80,1 theCentral moun,ains' ^h as the Lajas 
'-eb'yyn lat i 7^ o i V?'™ Va,!ey in southwestern Puerto Rico. Hill also described 

a6' W p' i-o '-u,- ' l';1" . gb0.14.a!.,d , 1,1 vor*v ^'"oral terms the geology, soils, mineral 
r> ' , ' uu ,;l-> a!-'out lb0 km s,-,uth ul the resources, and forest conditions of Puerto Rico 
. utrto Kico Trench^ wh.ch reaches depths of about ! In 1913 the Council of the New York Academy of 

SJ m O,L cpest Khown part ot the Atlantic Ocean, Sciences (Britton, 1919) proposed that the Academy 

l 



•  • <  

11. 
tc A i 

; — i1 i C' I" • - ' 
V  r " ; ; ;  1 1 : .  i  •  •  

. i '. < in'. '.' , re. •tin m the 
ti'.e i ' r- . h.u'ai t.. rist-cs. 

• i (_ i. i:t r*: .' < r - - ' ' :• ;,:.:a;l n- 3.1 lb . the r1.e The g'te- "US ei 

••o. .'"at; - i • : in m. it of L"Wer Cre' 

s. 'Uth. a - : n i ' •t-- R1-.-- in ' tl'.C iee "! the C r- The 1. w.-r Ore 

•a (.'v :r-... the c - i i ir ate -n 1 -f high ten ; p.-rature. the center "i t 

'ant '• i: v c .  all-i !c.rge e -. ;,p. .'-ata-r , rate ^as and (h-ira and 

•jce.i a net rain ,'-adow. At .-•eVel'-ai s'a it: -r.s the through Cayey 

all if P-s-- tat. tv"'1 •' mm an-i'the rale «."'f c*v; -.p-.-ration Ua-gi,;as. These i 

' aVc* 

' A f i l l '  

fv 
-e-! : . ..r 

.ear Or--vvv;s. Barm "'i-

a and in bvits that extend s..».;h from Oira 
.at mr.a ;d am o f  

^ rv  , .rai c :-> j ./r. i : - .M,  t  - ' n l i on  at I - • '  J  -  i  > ^  a . 1re 
i^ •' itoO n.m. 1 his j art <'i P.ic-rle Rico has a semiarid. 
' i - e .  •  . . a  a t e .  

b.-.st ram;'?,.. in Puerto Rico is it; the form ->< sudden 
.vers that have sharp b->i:nianes, so that tr.e path of 
rain is plainly marked. The showers tend to he tor-
'ial hut erally last only between 15 ami 50 
ntes. The National Weather Service (Calvesbert. 

•  ; ( j  i  tha t  nearly I  aif o f  their SO weather sta-
• :« • - at front 50 to 50 days a y ear have more 
n 12.7 mm of rain. As !<mg-lasting rainstorms are 
atively unc: mmon i'n Puerto Rico, except during hur-
anes, these figures indicate that showers amounting 
2-10 mm are relatively common. Such torrential 
nstorir.s have caused rapid downvuttmg ot valleys 
• :,f; ass mmv 'rie shape of kills ..flint, stone. They are 

resU":',?!:'T for the formation of s>.\v-ral lan-if-rms 
re gv-rera..v a-m ciatc-i a :tn .arid c 11• aom -nch as 
ad ail :ai fur.S, w t.kh are common vspemuay tn 
ithern P.,e.-to Rico. a.:.a hajadas. or coalesced aduvial 

Rio 

'.v iiikv i • i'VI cvw ....... .v.... ... , . . i 
the Lower Cretaceous sequence, the vo.canic rocks are 
interlavered with a lew discontinuous beds ot reeloid 
hrttestone. 

The Lower Cretaceous rocks are overlain by L ppe-r 
Cretaceous inlerbedded volcanic a.no sedimentary rocks 
that include sandstone and conglomerate. derived from 
volcanic rooks, and lintcstor.e deposited as reefs around 
v, .panic islands. The Cretaceous rocks .are intruded by a 
number of masses of plutonic rock, generally of 
granudiorite to diori'tc- composition. that wa re emplaced 
in very Late Cretaceous or early Tertiary tune. The 
largest masses of intrusive rock are the ban Lorenzo 
hat.holith, which is near San Lorenzo, Las Piedras, 
Hunt.acao, Yabucoa, and Muur.abo. and the I'tuado 
!-atholilh, which crops "Ut »n a .vide oeit between Jayuya 
and Lares. Smaller instrusbe bodies are present at 
many places in the island, including areas on the south 
ride of Sierra de Luquillo, r.-ar Morovis, and at (. ,a;es. 
In western Puerto Rico semral bodies of serpent note 

. V • -,e north -i-ie are present in linear belt- m m c C r e V .  Ur rocKS. 

r.,1..r, .-'Uth "auk of the S i e r r a  de L  : q u : l ! o  

••• ede!, '. i" '  1 I. 
1  l e r t o  F l i c  I  -  I n  t h e  b e l t  . C o m e  h u r r i c a n e s  <  a n  be ex-
Sled e.r'> • -. ar, but OW ,l:g to its long east-w est shape, 
st of ;hv se tr. pica; st-.rrns pass north or south of the i 
md. (").n!v f • .m hurncan.es Lave passed over Puerto 
c o  since Lm.'O (Ca'.ve-bert, 1970), but several others 

ve been cP se enough to cause considerable damage. . 
-,e principal effect has been extremely heavy rain- ; 
I! - at times its much as 100 mm in a day - accompanied | 
strong wind. The National Weather Service predicts ) 

at winds of 175 km h can be expected at least once a 
iitury. The heavy rainfall accompanying the hur-

• anes causes extensive erosion and flooding and may ; 
responsible in large part for the very steep sided s 

.-leys in the- Island. 

GEOLOGY OF PUERTO RICO 

Puerto Rico consists of a central east-west axis of 
•vdviiiinantk. volcanic rocks/flanked on the north and 
•uth sid.es tPriggs and Akers. 10G5; Beinroth. 1069; 
i>\ und Briggs, 1073) by younger sedimentary rocks 

The Cretaceous rooks are  overlain by Palcvvne to 
nM ' jiilc Kootrif rock:* o..*t.r.c£ <•! i _i.I 
rooks, including conglomerate that -contams fragments 
.if granodiorite eroded frvir. the mtrus.ve r-rks. M-'?t ot 
these rocks are present on the n>>rthern and southern 
Parks of the ventral core, but some are also present in a 
faulted belt that extends west-northwest across west-
ventral Puerto Rico. 

The Cretaceous and lower Tertiary rocks have been 
folded and intensely faulted into hundreds of fault 
blocks (Cox and Briggs, 1973). 

The folded and faulted Cretaceous and lower Tertiary 
rocks are overlain unconforirably m both northern and 
southern Puerto Rico by conglomerate-, sand, and clay of 
Oligocene age, derived from soils that had formed on ig­
neous rocks over a period of millions of years and later 
were reworked by the sea. The contact between the 
older rocks and the overlying sediments is irregular and 
has a moderate relief of a few hundred meters. I he 
Oligocene sediment is overlain by limestone of Oligocene 
and Miocene age that in northern Puerto Rico is more 
than 1,400 m thick and in southern Puerto Rico is more 
than 1,000 m thick. 

i 
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LOW LAM) AR.tAS 

Included in the Upland province are several large low-
areas surrounded by high mountains. Some of these 
lowland areas, such as the Cayey plain south of the 
valley of the Rio de La Plata and the valley at Cidra, are 
remnants of an old upland erosion surface. Most of the 
lowland areas, however, are places where weathering 
has proceeded much more rapidly than elsewhere and, 
consequently, has been followed by deep erosion. Most 
such areas are underlain by intrusive rocks such as 
granodiorite or quartz diorite, which, after decomposi­
tion by chemical weathering, contain enough quartz to 
serve as a scouring agent. Many of these areas are 
relatively small, such as the wide valley of the Rio 
Grande de Manati between Morovis and Orocovis at the 
southern edge of the Morovis stock of granodiorite (Ber-
t-yhill. 1%5), but two of the areas are large. 

In the area between Jayuya and I'tuado in west-
central Puerto Rico, the surface is covered with loose 
clayey sand that is residual from underlying 
granodiorite and quartz diorite. Because the quartz acts 

as a scouring agent, the clay is easily erode'.!, and the 
countryside is carved into many closely spaced gulues 
Erosion has !x->.-n so rapid relative to the adjacent soil-
derived from volcanic and metamorphic rocks and n"t 
bearing quartz that the area ot the Ltuado bathnlith is 
now a basinlik-r lowland surrounded by such high moun-

i tains of volcanic rocks as Cerro Roncador and Cerro 
: Morales. 
| The largest lowland of this kind is the area of the San 
; Lorenzo hathoiith that covers most of the southeastern 
, corner of Puerto Rico between Las Piedras and 

Maunabo and between San Lorenzo and Humacao. The 
granodiorite and quartz diorite in this area has 
weathered to slightly ferruginous clayey sand, and the 
rapid erosion common in sandy soils rich in quartz has 
caused the landscape to be eroded into a close network 
of gullies, which are small hillside valleys having steep 
sides arid are separated one trom the next by sharp 
ridges. 

' Especially striking in this area are the thousands n! 
I granitic core stones, which give Las Piedras its name 
| (fig. 12). These core stones are the centers ot joint blocks 
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,,,• .j.i-artz -i. r.tc ami grnrs'«!i«.ri:e. Ground water con­
fining * tv-med vari'onic acid swps • i-.-*A t: places 
where gram:;.. r->cks have been rut LA widely spaced • 
joints. ca.^.r.g A eathering of soine of the minerals in the 
j^v-utk n ><•-. \:w y- sides. The ruck near the joint is , 

chang.-: :.to c!a\ey >and. This s>>::!ike material is 
ea.*;!y rr> -de : .-.mi the joint is widened into a small gully. 
Ku-nti.ail;.. ier conditions of rapid erosion, all the • 
A fathered r -.-n is removed. leaving fresh rock exposed 
only it! the -oter of the blocks. When the A fathered 
rock has beer, removed frem the fresh rook, weathering 
almost oea.-e.- ,-.nd the stor.e remains on the surface as a 
residua! core stone. Such stones cap many of the hills in 
the Las Pie :-as area. 

The Cagur.s Valley is another lowland related in origin 
to other areas of outcrop of granitic rocks but modified 
by deposition of alluvial-fan deposits on the sides of the : 
valley, similar to those on the north side of the Rio . 
Gurabo at the foot of the Sierra de Luquillo tBroedel, . 
1901). ' ; 

KU LI' LINK sC'ARPS AND VAl.l.KYS 

The rocks of the Upland province have been cut by 
thousands of faults. At the sides of the faults the rocks 

have been .-battened b\ the m.'-u-nvnis into a cage 
A hen ground Aater 1 an seep ea>; y: tr.e .-(.•••page 1 '•-.uses 
more rapid A fathering than el.-ew here in the rock mass. 
This so facilitates erosion that faults in the mountains of 
Puerti• Rico are commonly n arked by notches or valleys 
(Monroe. 1 900b). 

The best examples of fault-line valleys in Puerto Rico 
are along the Rio La Venta. id km due north of .layuya 
(for exact location, see the Florida Quadrangle 
topographic or geologic maps. Nelson ami Monroe. 
1966). The trend continues along several other valleys 
towards the east-southeast. At places where the 
movements along the fault have brought into juxtaposi­
tion two kinds of rock having different weathering and 
erosion characteristics, the fault may be marked by a 
fault-line scarp. The south wall of the valley of Rio La 
Venta (Nelson and Monroe, 1966) and the other valleys 
along the same trend show the characteristics of such a 
fault-line scarp. Ferhaps the most prominent of such 
fault-line scarps in Puerto Rico are the nearly straight 
mountain fronts on the north side of the Rio Gurabo 
(Seiders. 1971b). which marks the line of the fault at the 
south side of the Sierra Luquillo, and the scarp at the 
north side of the Rio Ahasco in northwestern Puerto 

> e ^ _ 

F:-.1 KK 12. - Core stones on crest of hill of quartz diorite about 2 km southeast of Juncos, in the Las Piedras area. 
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At least one is now partly submerge'] ami forms the reef 
off the Condado section of San Juan,.connecting parts of 
the ancient dune still above sea level at the forts of El 
Morro and San Cristobal on the island of San Juan with 
the eolianite hills at Punta Maldonado farther east. As 
are the beaches, most of the eolianite is composed large­
ly of shell fragments. The dissolving action of the salt 
spray of the ocean has carved the eolianite at places 
along the shore into an intricate topography of sharp 
spires and shallow basins (fig. 23) of a few centimeters 
relief (Kaye 1959a). 

Fi<n Kt 23-Largp solution pan dissolved in eolianite at MarChiquita, 

5 km north of Manati. 

At several places in the northern Coastal Plains are 
extensive deposits of white sand composed almost ex­
clusively of quartz. This sand was brought by rivers 
from areas of quartz-bearing intrusive rock to the coast 
where it was washed by the sea, and all clay, iron oxide, 
and other impurities were removed; then it was blown 
across the plain by the wind. Today it forms a surface of 
alternating low hills and depressions-low dunes and 
deflation hollows. The most extensive area of this white 
dune sand is north of Highway 2 between Manati and 
Vega Baja, south of Laguna Tortuguero. This sand has 
been mined for use in making glass. 

This is an appropriate place to mention the marine-cut 
terrace at the northwest corner of Puerto Rico on which 
an air force base was built, although the terrace is not 
part of the Coastal Plains province. This plain was ap­
parently cut by the sea (Meyerhoff, 1938) at some time 
in the past (Monroe, 1968) when sea level was about 80 
m higher than it is now. Similar wave-cut terraces in the 
Aguadilla area are found at several lower altitudes, 
especially at 40-50 m and at 10 m above sea level. All 
along the northern coast, traces of a fossil beach can be 
found 4 m above present sea level, marked at most 

"OHMS uK F'L ERTO RICO 
i  
l 

'  places by eroded layers of ancient beach rock and- ; 

i many places by ancient sea caves. ; 

EASTERN COXSTAL PLAINS 

The eastern coast of Puerto Rico consists of rock;, 
headlands where the mountains of the central L'piar.'. 
plunge into the sea, between coastal lowlands compose: 
of sand and cobbles discharged by rivers from tla 
uplands to the west brought to the coast by rivers 
Because much of southeastern Puerto Rico consists ol 

j granodiorite and quartz diorite, rocks which weather to 
| clay and quartz sand, the beaches along this coast are 
! made up largely of quartz sand and hence are firm 

beaches, generally lacking beachrock. 
The beaches are shaped by long-shore currents. Thi.-

effect is especially well shown at El Morillo at the 
southwestern end of Puerto de Humacao; the beach is 
much wider south of the point at which a hill of volcanic 
rock has been partly buried by sand piled up by current-

. than it is to the north. This pattern is repeated at man;, 
places along the coast, such as Punta Frail'e, 

Beach ridges inland from the coast, especially near 
Humacao, indicate recent growth of the coastal plain 
into the sea. The larger rivers, such as Rio Humacao and 
Rio Guayanes, that enter the sea along the^coast haw 
filled their valleys with thick deposits of sandy alluvium 
that provide a nearly unlimited store of underground 
water. 

SOUTHERN COASTAL PLAINS 

Whereas the northern Coastal Plains are character­
ized by sand beaches that pass landward into broad 
playa plains of sand and clay, the southern Coastal 
Plains, particularly the part between Ponce and 
Guayama, consists of a series of great alluvial fans of 
poorly sorted clastic debris from the mountains to the 
north. Nearly every stream or arroyo that reaches the 
Coastal Plains ends in a fan, and the larger drainage 
basins end in fans that have a radius of as much as 5 km. 
All the fans have a noticeable though gentle slope from 
the apex in all southerly directions. The fan of the Rio 
Salinas (whose upstream name is Rfo Majada) extends 
from Coqui to Salinas and has its apex nearly as far 
north as Sabana Liana. The large alluvial fan north of 
Bahfa de Jobos, farther east, shows exceptionally well 
on the Central Aguirre Quadrangle (Berryhill, 1960) as a 
set of very regular convex topographic contours. 

Gravel and cobbles are so common in the sediments of 
the alluvial fans that they become concentrated at the 
strand line when finer material is washed away by-
waves and currents. Hence, most of the beaches east of 
Ponce are composed of cobbles. Large lagoons are less 
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.•n the .-•u'llu-rn c>.a>t than on the northern. 
Biihna de Johos has almost l>ven closed tu form 

yun. as has already happened at the nearby.Laguna 
las Mareas (Bcrryhill, ICti.iO) farther east. Coral reefs 

•v present all aiong the southern coast but are more 
.mdant in the western part. Mangrove swamps line 
.ich of the coast, and at places they are gradually 
••ering coral reefs and killing the coral. 

West of Ponce, the coast is dominated by sea cliffs, 
• 'gely of middle Tertiary limestone. These are inter­
red, however, by several bays. At the eastern end of 
as stretch of coast is the Bahi'a de Tallaboa, which has a 
rthern shoreline composed largely of sediment carried 
the coast by the Rio Tallaboa. Action of the currents 

as carried much of this sediment westward to form a 
• ng spit known as Puhta Guayanilla. The east side of 
:iis spit is composed of the clastic debris brought to the 
• •a by the Rio Tallaboa; the west side is mostly 
angrove swamp. "1 his spit forms the east boundary of 

he nearly land-locked Bahi'a de Guayanilla, into which 
'rain the Rio Guayanilla and the Rio Yauco. On the 
"Uthwest side of the bay is the rocky Punta Verraco, 
ut the northern and western shores of the bay are com-
'•sed of clastic debris carried to the sea by the rivers 
'id are bordered at most places by mangrove swamps 

rocky head.ands. West of the Punta Verraco is the 
•cky cliff into which Punta Ventana (fig. 24) has been 

;i .-solved. 

.1 KK 24.-Pur,*.a \ entana, a natural window dissolved in Miocene 
•vstone at edge of Caribbean Sea, 6 km south-southwest of 

Guayanilla. 

West of Bahi'a de Guayanilla. rocky headlands alter­
nate with small areas of coastal plain composed of clastic 
debris and mangrove swamps. At the southwest corner 
ot Puerto Rico are the complex multiple tombolos of 
Cabo Rojo in which a series of sandy beaches have been 
shaped by currents from the east and the north, enclos­
ing several lagoons and connecting two rocky islands 
with the mainland. North of Bahi'a Sucia are several 
lagoons that have been modified into salt pans in which 
seawater evaporates to form sea salt, sold commercially. 

j 
WESTERN COASTAL PLAINS 

The west coast of Puerto Rico is much like the east 
coast in that it consists of rocky headlands, where the 
longitudinal mountain chains of Puerto Rico plunge into 
the sea, transecting wide coastal plains, where the ma­
jor west-flowing rivers enter the sea. The alluvium 
brought in by these rivers has been shaped by long-shore 
currents into a number of cuspate beaches, some of 
which have been extended beyond the lowland areas to 
form narrow beaches at the foot of headlands. Mangrove 
swamps are common at the sides of and behind beach 
deposits. 

The north wall of the Anasco Valley is apparently a 
faultline scarp that can be traced southeast to the Ponce 
area (Cox and Briggs, 1973), but the fault itself is con-
cealed near Aiiasco'by thick alluvial deposits of the Rio 

, Grande de Anasco. The beach of Bahfa de Anasco has 
advanced seaward a few hundred meters, as shown by 
the beach ridges behind the present beach. 

In contrast to the stony beaches of the south coast, 
those of the west coast are sandy, probably because the 
rivers feeding them are longer, less precipitous, and 
carry more sand and fewer cobbles to the sea. 

I.AJAS VALLEY 

One of the most interesting geomorphologic features 
in Puerto Rico is the Lajas Valley. Until the Pleistocene 
Epoch this valley was a strait that separated Sierra 
Bermeja and other hilly areas of southwest Puerto Rico 
from the main island. The valley is nearly flat; formerly 
a number of lakes or lagoons were present, but all have 
been drained by canals except Laguna Cartagena. The 
highest divide in the valley is about 2 km east of Laguna 
Cartagena where Highway 303 crosses the valley at an 
altitude of 13 m.; from this divide the surface slopes ir­
regularly both east toward the Rfo Loco and west 
toward Boquerdn. The subsoil of the valley consists of a 
mass of alluvium, several hundred meters thick at some 
places. 

Apparently the Lajas Valley was originally formed by 
block faulting when the Sierra Bermeja was faulted up 
from the main area of Puerto Rico and was tilted toward 
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RECONNAISSANCE OF GROUND-WATER QUALITY 
THROUGHOUT PUERTO RICO, 
SEPTEMBER-OCTOBER 1981 

By 
Fernando Gomez-Gomez and Senen Guzman-Ribs 

INTRODUCTION 

The quality of ground water in the aquifers throughout Puerto Rico 
is one of the major knowledge gaps in the islands's hydrologic 
environment. There are no active ground-water monitoring networks. 
Previous data have been generated from areal studies conducted by the 
U.S. Geological Survey and other agencies involved in water resources 
investigations. This type of data are limited in scope and areal 
extent, tailored to the particular investigation. 

The demand for ground water in Puerto Rico has increased 
dramatically during the last decade (Gomez-Gomez and Heisel, 1980). 
This often results in overpumpage of wells. In coastal areas, seawater 
encroachment has been detected (Diaz, 1979). Contaminants can migrate 
into aquifers from accidental spills, waste disposal, agricultural 
practices or land application of wastes. The extent of contamination of 
ground waters in the principal aquifers is not known. 

An Island-wide sampling of ground waters was conducted by the U.S. 
Geological Survey, Water Resources Division, between September and 
October 1981. The project, in cooperation with the Environmental 
Quality Board of Puerto Rico, was designed to collect baseline physical, 
chemical, and bacteriological data from selected wells and springs at 
the principal aquifers throughout Puerto Rico. Emphasis was placed 
in collecting samples from wells in the north coast limestone and south 
coast - alluvial water-table aquifers. These are the areas of more 
intense ground-water development. 

METHODS AND PROCEDURES 

Samples were collected from 57 selected wells and springs 
throughout Puerto Rico (fig. 1). Methods described by Greeson and 
others (1977), Skougstad and others (1979), and Goerlitz and others 
(1972) wete used for collection and analyses of the samples. Field 
determinations were made of pH, temperature, and total alkalinity (as 
calcium carbonate, CaCÔ ). Incubation of filtered samples for the 
determination of total, fecal, and fecal streptococci bacteria was begun 
shortly after collection of the samples. Raw and filtered samples were 
processed and preserved for further analyses (tables 1 thru 4). The 
samples were analyzed at the U.S. Geological Survey, Water Resources 
Division Central Laboratory in Doraville, Georgia. All parameters for 
which analyses were conducted and concentrations determined are stored 
in the U.S. Geological Survey's National Water Data Storage and 
Retrieval System (WATSTORE). 

U.S. GEOLOGICAL 8URVEY 
WATER RE80URCE8 DIVISION 



DEPARTMENT OF THE INTERIOR 
UNITED STATES GEOLOGICAL SURVEY 

29 2\.22 
,17 11 

48 46 

E X P L A N A T I O N  

Unconsolidated alluvial and old alluvial deposits. } QUATERNARY 

Llffleatone } TERTIARY 

Massive andesltic tuffs , shales, and 
stratified ash and tuff. 

i, i f , Volcanic and Igneous rocks, granitoid Intrusives 
including dlorttes, quarts dlorltes, granites, 
and other holoerystallne typee. 

CRETACEOUS 
AND TERTIARY 

Serpentina } CRETACEOUS? 

Figure 1.—Geologic formations and sampled sites. 

RESULTS 

Results of the field and laboratory analyses are summarized in 
tables 1 thru 4. The following general conclusions can be derived from 
the data: 

1. High salinity is the principal problem in ground waters 
throughout Puerto Rico. Samples from wells in both the north 
and south coast aquifers have high chloride concentrations 
(fig* 2). Three major sources are apparent: (a) seawater 
intruslont (b) concentration of salts from irrigation practices 
andt (c) residual salts contained in various rock formations. 

2. About one third of the sampled wells and springs were positive 
for fecal coliform bacteria (fig. 2), an indicator of fecal matter 
or sewage contamination. This indicates that domestic wastes now 
discharged or infiltrating into the aquifers move within a short 
period of time into areas tapped by water-supply wells or into the 
source of springs. 

3. The detection of trace organics at several wells indicates that 
more serious contamination of the aquifers could be occuring 
(tables 3 and 4). Additional sampling and more intense 
investigations at suspected areas within the north coast limestone 
aquifers will be required. In contrast, there seems to be no 
contamination of the shallow alluvial aquifer on the south coast by 
chlorinated pesticides, eventhough these were used intensively on 
sugarcane crops. 
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Table 1.—Phy< 

WELL MAP 
NUMBER LAT/LONQ MUNICIPALITY DEPTH OF 

WELL (FT 
DEPTH OF 
WATER (FT) PH SC T Ca Mg 

1 182550660309 Hato Rey, SJ 205 33 7.0 632 27.0 102 n.o ; 

© 182548661223 Toa Baja (150) (10) 7.0 464 25.5 98 - ; 
3 182518661441 Toa Baja (300) 28 7.3 1220 26.0 99 26.0 
4 182636661641 Dorado (200) 50 7.1 526 25.5 89 5.4 j 1 
5 
37 

182446661555 
180234665809 

Dorado Hwy 69: 
Sabana Grande 

Spring 
(250) 

(2 cfs) 
• (15) 

7.2 
6.9 

354 
1040 

26.5 
27.5 

58 
110 

1 
2.5 | 
31 

38 175810665445 Guanica (140) 26 7.2 1600 27.0 54 100 
39 
40 

180022663635 
175930663702 

Ponce 
Ponce 

135 

185 

! 12 

15 
6.8 
7.2 

672 
794 

28.0 
29.5 

72 
91 

14 
16 

41 175948663511 Ponce 170 13 7.1 708 27.0 95 19 
42 175814662257 Santa Isabel 150 28 7.1 876 27.0 • 59 26 
43 175738660845 Guayama 100 30 6.8 1140 28.0 81 35 
44 175736660859 Guayama 150 11 6.9 444 28.0 40 17 
45 175826661344 Salinas (80) (10) 7.4 536 28.0 _43 21 
46 175823661312 Salinas 105 11 7.5 1500 28.5 32 12 
47 18001365S4S0 Maunabo 80 10 6.8 560 27.0 38 19 
48 180011655343 Maunabo 125 17 6.8 504 27.0 40 18 
49 180339655237 Yabucoa 150 23 6.8 456 27.0 30 13 
50 180327655153 Tabucoa 120 13 6.2 580 27.5 43 25 
51 1808S9654741 Bumacao 100 17 7.3 652 27.5 30 11 
52 181549655921 Gurabo 160 31 6.6 1120 26.0 82 52 

181540660219 Caguas 140 40 6.4 444 25.5 36 23 
54 180708660842 Cayey (220) (12) 7.0 668 24.0 46 13 
55 

56 

180718660832 
180741660807 

Cayey 
Cayey 

(205) 

(167) 
(11) 

(11) 
6.9 
6.8 

798 
808 

24.5 
25.0 

44 
66 

16 
23 

57 181037660945 Cidra (200) (93) 6.7 590 24.5 50 29 

E X P L A N A T  

pH, units (values in parenthesis measured in laboratory) 
0 N 

SC, specific conductance, micromhos per centimeter at 25* Celcius 
(values measured in laboratory) 

T, temperature in 'Celsius 

Ca, Calcium 

Mg, Magnesium 

Na, Sodium 

K, Potassium 

HCOj, Bicarbonate 
CI, Chloride 

TOC, Total organic carbon in milligram! 

Fe, Iron (Ferric + Ferrous) 

Mn, Manganese 

Phenols, total 

Concei 
mien 
lit. 

Concentration in 
milligrams per 
liter (mg/L) 

TC, Total coliforms 

FC, Fecal coliforms 

FS, Fecal streptococci 

H - non Ideal count 

In co 
100 ml 
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HOT TO BE $010 

[/Vw)^_y Census of 
/Population and Housing 

[MtiyMOMA&Y Ml?©iSB 

PHC80-P-53 

PUERTO RICO 

Preliminary Population and Housing Unit Counts 

This report is based on preliminary counts of population and 
housing units as compiled in the 1980 census district offices. 
The series consists of 56 reports-number 1 for the United 
States; numbers 2 through 52 for the States and the District of 
Columbia in alphabetical order rather than in order of 
publication; and numbers 53 through 56 for Puerto Rico, 
Guam, Virgin Islands, and American Samoa. Preliminary counts 
for the Northern Mariana Islands and the remainder of the Trust 
Territory of the Pacific Islands are not part of this series of re­
ports. These counts will be made available in a separate press 
release issued for each area. 

As of April 1, 1980, the population of Puerto Rico 
was 3,187,570, according to a preliminary count of the 
returns of the 1980 census. This figure represents an 
increase of 475,537, or 17.5 percent, from the 
2,712,033 inhabitants enumerated in the 1970 census. 

The preliminary count of housing units in Puerto Rico 
as of April 1, 1980, was 990,172. This figure, which 
includes both occupied and vacant housing units, rep­
resents an increase of 276,459, or 38.7 percent, from 
the 713,713 units enumerated in the 1970 census. 

This report presents preliminary 1980 census popula­
tion and housing unit counts for the Commonwealth, 

municipios, municipio subdivisions, zonas urbanas, and 
standard metropolitan statistical areas (SMSA's), 

The 1970 data are presented only for Puerto'ft ico and 
its municipios. The boundaries used in the 1970 census 
did not represent the official boundaries of some of 
the barrios, ciudades, and pueblos. 

These preliminary figures will be superseded by the 
final counts to be shown in Advance Reports, series 
PHC80-V, which wi l l  be issued within the next few, 
months. The final counts are subject to further proc-. 
essing and review and may differ from the preliminary 
figures. • 

An outline of the publication and computer tape 
program for the 1980Census of Population and Housing 
can be obtained free of charge from the Data User 
Services Division, Bureau of the Census, Washington, 
D.C. 20233. 

Symbols used in tables. A dash represents zero. 
Three dots "..." means not applicable, and "(NA)" 
means not available. The prefix"' "indicates that the 
count has been revised since publication of 1970 census 
reports. 

Issued February 1981 

U.S. Department of Commerce 
BUREAU OF THE CENSUS 

For Sale by the Bureau of the Census and 

U.S. Department of Commerce District Offices. 45 cants 



fable I Population and Housing Unit Count, for Puerto Rico by Municipio. and Municipio Subdivisions-

1980 and 1970-Con 

Puerto Rico 

Municipiot 

Municipio Subdivisions 

Muft«nn 
* &Q«u'0 Adrntro be"* 

ftotu'0 AttfprO 
Co<o Dene borm 

Monoti ro*0 u'D0«0 (P» ) 
Coio 5w norm 

u>ote« /ana wbeno (pi 1 

Motet* /ono u>be«e (ot ) 
• RiO Ar»ne Pot«tl« borrn 
• Be Ar>£e So>tfti« borm 

5»i»OS MwevOk Pot«*nte M'i« 
l*rrot Muevoi SoMpntf borm 

MO'XOC Mvt«ipe 
Sutor'obenes borm 
Indwro Alto borm 
indnro Son bome.. . 
ind*ro fr« borm 
Memeo owebto 

Momoo /one wrbene (pt) . 
Mo'COO Alufffl borne . 

Vo'coo rote wbono (pt) 
MoniOSO borrn 

Moutebo Mutcipte 
Col/ode borm 
fmenswo borm 

MOUAOOO tone wrbona Ipt) 
Urn oorrn 
Metutrei Atre borne .. 
Meiuvos Son barm 
Mewtobo oeebio 

Mo umbo /one wrbene (pt) 
Pale Wee bor/n . . 
Owebrodo Aretes berrn .. 

Mewtoeo rone wrbene (pt ) 

Telette berrn 
Mownebe /one wrbene (p>) 

Meyeewtt Muncnn 
Alger robes borm . . . 

Meyogwei /one wrbene tpt) . 
8o»ty«s borm .. 
Owotoi^e berrn . . 

Moregwet tone wrbene (pt) . 
iWo <1r Mi**>j e Isiptr Mnmiii t 
rwon Aiense berrn 

Movogue/ /one wrbene tp* i 
legwuome borm 
tune* berrn 

Moir/ot berrn 
M*v«gue/ emttd 

Movogwcf rene wrbene (pt I . 
Mevogwr Arnbo borm _ 

Movogwt/ rone wrbene (pt i . 
Mtredere borm 

Movogw*/ rone w'beno (pt . 
Montpse berrn 
No<otnlts borm . 
Owtbrode C'ondw borm . 

*orogwe# tot*° urbene (pf ). 

Owemodo borm .... 
Rn Cones Abon berrn ... . 

Moyogwe/ rene wrbene (pt) 
Bn Cones ArriOo berrn 
ftn Hondo borm 

Moyogwer /one wrbene (pt > 
Bosern berm 
Sebons berrn . 

Movoguet rote urbane (pt I 
Seontetes berm 

Merogwer rone urUino <p> I 
• 

Meco Mwn«ipn 
Acfi(«tes berrn 
Ceee berm . . 
Centre berrn 
fr"o Cerde berrn ... 6 
Our berm... 
Cue Mies berm .... 
Moms borne .. 
Mete pueblo.. 

Mote /one wrbene (pi) 
Noron/p berm 

Plete berm . 
pwtbio oorrn 

Moce rone wrbene (pt) 
Roc to berrn 
VondOrot borm 

Morbvis Mwtcipn 
• fteronnne berm 

Cwn-Me* t|Ofte 
I'snewei berrn 
Mpttf i nno berrn 

Kowntt rtnio »o O'tes as dewneettd ot toe* census 
s«o tottl 

Poewo'nn 
1 

rtOwS*ng units 

I9B0 "'980 
iprobm ;prrltrr> 

ineryl I9?0 •nor» l9?C 

H 4B0 30 559 II 656 8 713 
? i?8 655 

?6? 91 
; tgi 7 345 
3 414 1 015 
> 930 7 413 
5 56d 1 676 
9 ? &4 7 915 
9 284 7 915 
I 60' 579 
? 315 774 

? 85? 913 i 417 1 071 

6 61' 5 991 7 0 79 i I 
603 >80 

' 333 463 
460 1 134 < 
530 "6 . i 

1 730 370 i 
i 370 370 | 
1 477 471 1 

183 53 i 
1 0>4 . 785 ' 

11 785 10 79? 
i 

3 196 7 611 
1 437 360 i 
3 137 i 882 

537 '40 . i 
906 771 1 
739 1 68 . i 
3?i 98 ... i 
777 . . 1 ?S3 ... 1 
??7 i 753 .. 1 

1 973 ! 515 
7 38? " < 590 
1 493 371 

7?3 709 
750 58 

95 886 85 857 31 676 73 908 
5 374 1 537 
S 374 1 537 
1 030 363 
7 70? 7 179 
7 70? 7 179 

6 
1 273 390 

882 784 
I 370 471 
l 48? 485 

960 793 
40 U9 13 980 
40 149 13 980 

5 786 1 '49 
5 786 ' 749 
4 111 1 427 *.. 
4 III t 42? 

808 753 
571 175 

4 544 1 873 
4 100 1 ?$l 

7 003 68? 
i 408 631 

881 758 
1 334 391 
7 AO? 813 
1 97$ 584 

753 >89 
9 819 7 980 
9 819 7 '80 
3 407 1 064 7 574 J48 

79 309 ?? 361 ' V69 5 569 
7 634 773 
7 131 573 

784 708 
7 700 64? 

835 753 
3 895 993 
1 77? 351 
7 309 771 
7 309 771 
1 864 503 

69? >68 
3 784 1 057 
1 581 40? 
3 078 976 
3 331 906 

71 145 19 059 5 454 4 09$ 
7 906 788 
1 018 754 
3 599 916 
i 9 >g 50? 

»«4I BW STOWT *T 'HE K80 • A IREORR TOR IR»N OREE FOR "NOAMF AT TW*BEN 

Puerto Rico 

Municipio* 

Municipio Subdivisions 

Morov«S Uvn« en 
Montf l lono berm (on 

Mo'Ov'S /one wrbono (pt I 
Mo'ovis ouebto .. 

Morovis /ono wrhono (pt ) 
MorovtS HorSf borm 

MO'Ovtl /ono urbeno (pt ) 
Morovis Swd berm 
Post© berrn 
Perches berrn 
Bn C'ono« borrn 
Son lo'rn/o borrn 

lorreriikts borrn . ' 
UMion liorrn 

Noguebo Mv«<ipe 
Doguoo borrn 
Owowe borm 

NOQuObO /ono wrhono (pt ) 
Hueorts borrn 
Moi/Otes borrn . 
Moi nno borm 
Moguobo pueblo 

Noguebo /one wbono (pt) 
' Pfftfl Pohre berrn 
8n berrn 

Noguebo /"ono Wbono (pt ) 

Bn Bionco berm .. 
Soni.jgu y L*mj tMinn 

Nffonplo Mwiutipn 
Achnit berm 

Noreniito /one wrbene (pt) 
Anonoi borrn . 
Ctdro Aben berrn 
Crdre Arribe berrn . .. 
Gwodnno borrn 

Nergniito /one whom (pt) 
loirres borm 
Neroniito pueblo . 

Nor'enttto /one wrhono (pt ) 

Nutvo berm 

OrotOyiS Muflcipe 
Ale lie Is P.frtie l>e**«» 
Sorros borrn . 
Boutw Aben berrn 
Bowie Arribe berrn 
BrrmotoMs berrn 
Bo tins borm . 
(ocaos berm 
Colleros borrn . 
Oemnn AbotO berm 
Dontnn Arribe berrn 

Opto borm . 
Mel4 fir Cents tM/>m 
0'wo vis berrn 
Orocovts pwobie 

O'ocovis /one wrbene 
Polkns berrn . 
Sooern berm 
Se'tes berm 

PotHios Mwictpn 
Apeedwe berm 
Ben berm 
(oceo Alto borrn 

Petiikrs /one w'beno tpt t 
foeoo Bon borm 

PntiHos /nno u/lictno ipt t 
fgo/cwr be/>n 
GwordO"ovo borrn 
locohoo bo/no 
log wot borm 

Momoy borm 
Potiiles /one wrbuno ipt) 

Morn borm 
PetiHes /ono wbene (p» i 

PO'ILLES RN/EBTE 
Potiltes r rmg wbeng (pt t 

Polios bnrrn 

BIOS BORM 
PPR.UFTOT MUNI, .PN 

*rpgl Korrio 

iagwas Ii0"v> 
PoniMtQ' .>*nr whnno (pt I 

53-6  PUERTO R ICO PRELIMINARY COUNTS 



T^bie 2 Population and Housing Unit Counts for Zonas Urbanas: 
it uua's '*w»e '0 owce* O\ 6»«T+ oiffl ai eoch <E«ws >«io«mo 

1980 and 1970 
. 0uv"0<:r» t vjnges m.>, & .« .*e *. 80- > 4 .9ao« i0l , 

Zonas Urbanas Municipios 

Adiwn'oi rono wrbono AdiwntOS 
AguoOc rono wrbono AguOdQ 
AQUOO'IIO 'Ono u'twno AgwOdiUO 
Aguos Swanot /uno wrbono AQUO'I Bwenos 
Atbon'to rono wrbono 4'bonno 
Anouo rono u'bono A"OtCO . 
A'KWC ,'ono w'bO"0 A'ecioo 
Arrpvo rono w'OOne 4"OvC 
Scce>one*o rone wrbono. Baaewnfto 
Borronouilot rono urbone &o"onow"oi 

Sovon^on rono wrbono Boydmon . 
CobO Bow rono wrtrono . C 3 bo Bow . 
(oguSl rnno u'bono Coguos 
(oniW, /ono w'bono C omyy 
Cor>o»onos rcno wrbono (OftOvOna* 
Caroline /Ony wrbono FI.'O'ino 
Cotono rono wrbono C r 'uno 
Co ye* rono woono Cuy*y 
Ce>bo rono w'bano CP'SO 
C«wi rono u'bono Oniej . 
CWro rono urbono C 'dro. . . 
Cuomo rono wrbono Copmo 
Comet 10 rono wrbono ... Comeri© 
Cororoi rono wrbono .... Coro/ol 
Cvbbro rono wrbono . Cwiebro ..... 
Dorado rono wroono .... Dorado ..... 
Foierqp rono wrbono Foiordo 
flondo rono wrbono Florido . 
Guonco rono urbono Guonco 
Guovomo rone urbono .... Gwoyomo 

Guovenilto rono urbono... Gwoyonilte 
Guoynotw rono urbono ... GuOynebO.. 
Gurebo rono wrbono .. Gurobo ....... 
Mot'Uo rono wrbono . Hotdto.. .. 
Horm^ucvot rono wrbono.. Horm^wtros .... 
Hwmocoo rono urbono M u mocOO ... 
'sabeW rono urbono isobfto . 
Joyvyo rone wrbono Joywyo . 
Jwono Dwr rono urbane . Jwono Dwr . 
Juntos rone urbane Junto* 

laws rono urbono .. lotos. 10'fl rono urbono .... 
lbs RAorws rono wrbono . los Morm 
las Pworos rono wrbono los Pwdras 
lotro rono w.rbano loiro 
Iwow'Uo rono wrbono luQvdio...... 
Manor* rono wrbono . Monoti 
M©rwoo rono wrbono Moricao 
Mounobe rono urbono.... Mounobe 
Moyogu*/ rono urbono.... Mayogutr 

Maco rono wrbono Moeo 
Morovu rono wrbono MO'Ovti 
bog we bo rono wrbono ... boguobo 
boronnto rono urbono..... boraRfftO Ofoeowit rono urbono QrOCOuiS 
PotWot rono urbane Pottilos 
Penuewt rono urbono .. . Penuetat 
Pone* rono wrbono Pont* . 
Ouebrad'Bes rono urbono .. Oueb'odiltos ... ... 
B.nton rono urbono ... Bincon ... .... 

80 Grand* rone urbane ... 
So00no Grand* rono wrbono 
Sohnos /ono wroone 
Son Gorman rone who no . . 
Son Juon rone wrbono.... 
Son lorenro rono urbonb . 
Son S#6oit«n rono woo no 
Sonto 'vob*r rono wrbono 
Too Arte /one wrbono .... 
Too Sow rono wrbono 

T'VH'IO Atto rone wrbono. 
Uiwodo rono wrbono 
vego Alto rono wrbono 
Vego B01C rono wrbono . 
VWQWA rcno uroono 
V'llotbo rpno woo no . 
rabwteo rone wrbono 
fQuco rono w'bono 

Bto Grand* 
So bo no Grand* . 
Sobnos 
Son G*rmon.. . 
Son Jyen 
Son iormro.... 
Son S*bgtt«o .. 
Santo itoM.... 

. Tog Alto 

. Too Bow ... . . 

TrwpllO AftO 
UtwoOO . . . 
Vego Af?0 . 
Vego Sow 
VWQUOI 
v.fioibe 
'QDuroo 
"OutO 

PoDwio'wn I \ 
1 *<jus»«g umt\ 1 
1 1 

I98t 1 1 
• I98C 

'uffum 1 c *"m ; |
 

«
 

c 0
 

5 >S4 1 1 599 j 
5 078 I 1 S4I 1 

/C 8Tb i 6 83' 
1 ?6« 1 "3c 
v 36« 1 ; 7i? 
5 JAG I I 667 : 

AS 586 1 *5 30? ! 
P A$6 1 7 565 ; 
4 498 ! 1 541 ; 
3 613 1 091 J 

"M 85A 5? 835 | 
<0 754 3 SOS 
87 ?»* 76 494 t 

3 831 ; 1 ??? ; 
7 763 ? 178 

'4 T lOf 1 4 J 488 
?6 3IP 7 63? 
?3 315 7 000 

4 964 | » 67V te 
3 590 j 1 076 r 

6 065 1 694 
17 834 3 9?1 

5 TSI I 700 
S 091 '74? 

937 317 
10 204 3 609 
76 845 >0 076 

3 610 1 173 
9 677 3 771 

71 044 6 7?S 

6 191 1 770 
65 091 19 78? 

7 646 2 746 
5 039 I 454 

II 991 3 764 
19 135 6 385 
17 097 3 769 

3 577 1 01? 
>G 496 3 077 

7 898 ? 553 

4 767 '481 
5 178 1 555 

801 353 
4 878 1 566 
3 947 962 
4 536 7 880 
' 7 254 5 606 

1 403 473 
2 99? 82? 

8? 703 77 42? 

3 890 1 178 
7 636 799 
4 140 '491 
7 845 870 
l 757 378 
3 >48 956 
3 471 ' 063 

161 760 47 380 
3 707 ' 164 
» 70? 629 

>7 060 3 571 
7 368 7 SSI 
6 740 >946 

13 093 4 159 
422 701 IS? 766 

8 886 7 765 
10 79? 3 399 
6 965 7 036 
4 419 1 197 
1 979 6>4 

41 097 1? 840 
11 049 3 497 
10 584 7 996 
18 070 5 631 
? 32? ' 053 
3 468 867 
6 782 7 095 

14 598 4 845 
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D. POLULATION SERVED BY GROUNDWATER 

MUNICIPALITY POPULATION SERVED 
BY GROUNDWATER 

TOTAL POPULATION 
SERVED BY PRASA 

Guayama 5/602 33,094 

Hatillo 7/732 27,532 

Vega Alta 35/535 37,995 

•Florida 7,600 7,600 

Camuy 7,381 14,981 

Ciales 2,500 17,533 

** Quebradillas 4,320 27,000 

Ponce 123,832 240,423 

***Ceiba 0 0 

Caguas 24,970 123,700 

* Population is served only by groundwater 
** Estimated groundwater use. 16% of total 

population is served by groundwater 
*** Water used came from other municipalities 

The information was obtained from a printout of the U.S. 
Environemental Protection Agency Title Model State 
Information System, Public Water System Inventory# 
Subsystem? Record Creation and Maintenance. The coded 
data in this printout was given by the Puerto Rico 
Aqueduct and Sewer Authority and the Department of Health. 
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05/10/09 

SITE NAME: MAUNABO SOLID WASTE DISPOSAL 
TDD#: 02-6811-24 
SAMPLING DATE: 2/2/89 
EPA CASE NO.: 11335 
LAB NAME: SKINNER A SHERMAN 

INORGANICS i 
Sample ID No. | PR22-S1 (MS/MSO) PR22-S2 PR22-S3CDUP) PR22-S4 PR22-S5 PR22-S6 PR22-RIN1 (MS/MSD) PR22-RIN2 PR22-TBLK1 
Traffic Report No. | MBX379 MBX380 MBX381 MBX382 MBX383 M8X384 MBX322 MBX385 N/A 
Matrix | SOIL SOIL SOIL SOIL SOIL SOIL WATER WATER N/A 
Units 1 ma/kS mg/kg mg/kg mg/kg mg/kg mg/kg ug/L ug/L ug/L 
Dilution Factor 1 

Aluminum 1 9970 8480 8200 10600 17000 21000 NR 
Antimony 1 NR 
Arsenic 1 2.1 2.2 2.1 5 3.3 3.4 NR 
Barium J 147 145 131 118 130 198 NR 
Beryl1lum 1 J J J J J J J J NR 
Cadmium 1 J 2.3 J NR 
Calcium 1 7180 E 6170 £ 5910 E 9110 E 6420 E 3580 E NR 
Chromium 1 2.5 11.2 6.2 NR 
Cobalt 1 J J J J J J 14.7 NR 
Copper 98.G E 58.6 E 58.1 E 127 E 34.8 E 84.5 NR 
Iron 1 23400 E 17800 E 16000 E 25800 E 24100 E 209000 E J J NR 
Lead 1 16 3.7 2.5 88.6 4.3 2.4 NR 
Magnesium 1 3890 E 3030 E 35000 E 3410 E 4380 E 3300 E NR 
Manganese 1 337 E 274 E 282 E 345 E 611 E 397 E NR 
Mercury 1 0.44 0.14 NR 
Nickel 1 J 43.5 J NR 
Potassium 1 •> J J 1830 J J J NR 
Selenium J J J NR 
Silver 1 NR 
Sodium 1 J J J J J J NR 
Thallium 1 NR 
Vanadium 1 74.2 E 62.1 E 50.5 E 52.4 E 77.2 E 70.4 E J NR 
Zinc 1 65.1 28.5 35.1 212 71.4 33.2 J NR 

NOTES: 
Blank space - compound analyzed for but 

not detected 
E - estimated value 
J - estimated value, compound present 

below CRDL but above 10L 
R - analysis did not pass EPA QA/QC 
NR - analysis not required 

f 



SITE NAME: MAUNABO SOLID WASTE DISPOSAL 
TDD#: 02-6811-24 
SAMPLING DATE: 2/2/69 
EPA CASE NO.: 11335 LAB: COMPUCMEM 

VOLATILES 
Sample ID No. 
Traffic Report No. 
Matrix 
Units 
Dilution Factor 
Percent Moisture 

PR22-S1 (MS/MSD) 
B2687 
SOIL 
ug/kg 

1 
8 

PR22-S2 
BZ688 
SOIL 
ug/kg 
1 
14 

PR22-S3(DUP) 
BZ689 
SOIL 
ug/kg 

1 
7 

PR22-S4 
BZ690 
SOIL 
ug/kg 

1 
47 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-D1ch1oroethene 
1.1-D1chloroethane 
Trans-1,2-D1ch1oroethene (total) 
Chloroform 
1.2-Dlchloroethane 
2-Butanone 
1.1.1-Tr1chloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodlchloromethane 
1,2-01chloropropane 
c1s-l,3-Dlchloropropene 
Trlchloroethene 
01bromochloromethane 
1.1.2-Trichloroethane 
Benzene 
trans-1,3-D1ch1oropropene 
Bromofortn 
4-Methy1-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (Total) 

NOTES: 
Blank space - compound analyzed for but 

not detected 
B - compound found 1n lab blank as well as 

sample, Indicates possible/probable 
blank contamination 

E - estimated value 
J - estimated value, compound present 

below CRQL but above I0L 
R - analysis did not pass EPA QA/QC 
N - Presumptive evidence of the presence 

of the material 
NR - analysis not required 
Detection limits elevated 1f Dilution 
Factor >1 and/or percent moisture >0% 

05/10/89 

PR22-S5 PR22-S6 PR22-RIN1(MS/MSD) PR22-RIN2 PR22-TBLKI 
BZ691 
SOIL 
ug/kg 

1 
26 

BZ692 
SOIL 
ug/kg 

1 
14 

BZ625 
WATER 
ug/L 
1 

BZ693 
WATER 
ug/L 

1 

BZ627 
WATER 
ug/L 

1 

f 



SITE NAME: MAUNABO SOLID WASTE DISPOSAL 
TDD#: Q2-8811-24 
SAMPLING DATE: 2/2/89 
EPA CASE NO.: 11335 LAB: COMPUCHEM 

SEMI -VOLATILES 
Sample ID No. 
Traffic Report No. 
Matrix 
Units 
Dilution Factor/GPC Cleanup (Y) 
Percent Moisture 

PR22-S1(MS/MSD) PR22-S2 PR22-S3(DUP) PR22-S4 
BZ687 BZ688 BZ689 BZ690 
SOIL SOIL SOIL SOIL 
«8/*9 ug/kg ug/kg ug/kg 

1  1 1 1  

8 14 7 47 

Phenol 
bis(2-Chloroethy1)ether 
2-Chlorophenol 
1.3-D1ch1orobenzene 
1.4-D1chlorobenzene 
Benzyl alcohol 
1,2-Dlchlorobenzene 
2-Methylphenol 
bls(2-Ch1oro1sopropy1)ether 
4-Methylphenol 
N-N1tro*o~d1-n-d1propy1amine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-N1trophenol 
2.4-Dlmethylphenol 
Benzoic add 
bls(2-Ch1oroethoxy)methane 
2,4-D1chlorophenol 
1.2* 4-Tr1chlorobenzene 
Naphthalene 
4«Ch1oroan11ine 
Hexachlorobutadlene 
4-Ch1oro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadlene 
2,4,6-Trlchlorophenol 
2,4.5-Trichlorophenol 
2-Chloronaphthalene 
2-N1troan111ne 
Dlmethylphthalate 
Acenaphthylene 
2,6-D1n1trotoluene 
3-N1troan1l1ne 
Acenaphthene 
2.4-D1n1trophenol 
4-N1trophenol 
Dlbenzofuran 
2,4-Dlnltrotoluene 
D1 ethylphthalate 
4-Chlorophenyl-phenyl ether 
Fluorene 
4-N1troani1Ine 

05/10/89 

PR22-S5 PR22-S6 PR22-RIN1(MS/MSO) PR22-RIN2 PR22-TBLK1 
BZ691 

SOIL 
ug/kg 

1 
26 

BZ692 
SOIL 
ug/kg 

1 
14 

BZ625 
WATER 
ug/L 
1 

BZ693 
WATER 
ug/L 

1 

BZ627 
WATER 
"9/L 
N/A 
N/A 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 



05/10/69 

SITE NAME: MAUNABO SOLID WASTE DISPOSAL 
TOO#: 02-8811-24 
SAMPLING DATE: 2/2/89 
EPA CASE NO.: 11335 LAB: COMPUCHEM 

SEMI-VOLATILES 
Sample ID No. 
Traffic Raport No. 
Matrix 
Units 
Dilution Factor/GPC Cleanup (Y) 
Parcant Moisture 

PR22-S1(MS/MSD) PR22-S2 PR22-S3(DUP) PR22-S4 PR22-S5 PR22-S6 
BZ687 BZ688 BZ689 BZ690 BZ691 BZ692 
SOIL SOIL SOIL SOIL SOIL SOIL 
ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg 

1  1 1 1 1 1  

B 14 7 47 26 14 

PR22-RIN1(MS/MSD) PR22-RIN2 
BZ625 
WATER 
ug/L 
1 

PR22-TBLK1 
BZ693 BZ627 
WATER WATER 
ug/L ug/L 

1 N/A 
- - N/A 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

4,6-D1n1tro-2-methylphenol 
N-nftrosodlphenylamine 
4-Bromophenyl-phenyl ether 
Hexachlorobanzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Dl-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3*-Dlchlorobenzidlne 
Benzo(s)anthracene 
Chrysena 
b1s(2-Ethy1hexy1)phtha1ate 
Dl-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)f1uoranthene 
Banzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
D1benz(a,h)anthracene 
Benzo(g,h, Operylene 

NOTES: 
Blank space - compound analyzed for but 

not detected 
B - compound found 1n lab blank as well as 

sample, Indicates possible/probable 
blank contamination 

E - estimated value 
J - estimated value, compound present 

below CRQL but above IDL 
R - analysis did not pass EPA QA/QC 
N - Presumptive evidence of the presence 

of the material 
NR - analysis not required 
Detection limits elevated If Dilution 
Factor >1 and/or percent moisture >0% 

2200 J 

1100 J 2500 660 

f 



SITE NAME: MAUNA80 SOLID WASTE DISPOSAL 
TDD#: 02-8811-24 
SAMPLING DATE: 2/2/89 
EPA CASE NO.: 11335 LAB: COMPUCHEM 

PESTICIDES 
Sample ID No. 
Traffic Report No. 
Matrix 
Units 
Dilution Factor/GPC Cleanup (Y) 
Percent Moisture 

PR22-S1(MS/MSD) PR22-S2 PR22-S3(DUP) PR22-S4 PR22-S5 
BZ687 BZ688 BZ689 BZ690 BZ691 
SOIL SOIL SOIL SOIL SOIL 

u9/kg "9/kg ug/kg ug/kg ug/kg 
1  1 1 1 1  

e 14 7 47 26 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrln 
Heptachlor epoxide 
Endosulfan I 
Dleldrln 
4,4'-DDE 
Endrln 
Endosulfan II 
4,4*-DDD 
Endosulfan sulfate 
4,4* -DDT 
Methoxychlor 
Endrln ketone 
elpha-Chlordene 
gamma-Chiordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

1200 

NOTES: 
Blank space - compound analyzed for but 

not detected 
B - compound found 1n lab blank as well as 

sample, indicates possible/probable 
blank contamination 

E - estimated value 
J - estimated value, compound present 

below CRQL but above IDL 
R - analysis did not pass EPA QA/QC 
N - Presumptive evidence of the presence 

of the material 
NR - analysis not required 
Detection limits elevated If Dilution f  
Factor >1 and/or percent moisture >0% 

05/10/89 

PR22-S6 PR22-RIN1(MS/MSD) PR22-RIN2 PR22-TBLK1 
BZ692 
SOIL 
ug/kg 

1 
14 

BZ625 
WATER 
ug/L 
1 

BZ693 
WATER 
ug/L 

1 

BZ627 
WATER 
ug/L 
N/A 
N/A 

.NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
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4. 

SAMPLING TRIP REPORT 

SITE NAME: 

TDD NO.: 

SAMPLING DATE: 

EPA CASE NO.: 

Maunabo Solid Waste Disposal 

02-8811-24/ 

February 2, 1989 

11335 

y 

\ 
NO r. 

Site Location: 

Sample Locations: 

Sample Descriptions: 

See Figure 1 

See Figure 2 

See Table 1 

X x 

-If 

Laboratories Receiving Samples: 

Sample Type 

Organic 

Name and Address of Laboratory 

Compu Chem Labs 
3308 Chapel Hill/Nelson Hwy. 
RTP, NC 27709 

Inorganic 

X 
Skinner & Sherman, Inc. 
300 Second Avenue 
Waltham, MA 02254 

5. Sample Dispatch Data: 

A total of three aqueous and six soil/sediment samples for organic analysis were shipped by FIT 
2 personnel via Federal Express under Airbill No. 40092113486 to Compu Chem Labs on 
February 2, 1989 at 1700 hours. 

A total of two aqueous and six soil/sediment samples for inorganic analysis were shipped by 
FIT 2 personnel via Federal Express under Airbill No. 40092113475 to Skinner & Sherman, Inc. 
on February 2,1989 at 1700 hours. 
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SITE LOCATION MAP 

MAUNABO SOLID WASTE DISPOSAL, MAUNABO, P.R, 
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"ABLE I 
SAMPLE DESCRIPTIONS 

MAUNABO SOLID WASTE DISPOSAL 
MAUNABO, PUERTO RICO 

CASE NO. 11335 

NUS 
Sample 
Number 

PR22-S1 * 
I-

Jfj<s -C 

PR22-S2 
> - ) - /  

PR22-S3** 
) - / - /  

PR22-S4 

H-j 

PR22-S5 

/ - / - /  

PR22-S6 

PR22-RIN1 

CLP CLP 
Organic inorganic 
Sample ID Sample ID Collection Sample 
Number Number Time Type 

'hx\ 
BZ687 MBX379 

V-' N 

0925 Soil 

'-V-? 

BZ688 MBX380 0932 
H- H -iv 

BZ689.^ M8X381 0932 

8Z690 MBX382 1005 

BZ691 M 8X383 1022 

8Z692 . M8X384 1035 
h- N-/q 

PR22-RIN2 . 

I  -hi 

N1* / BZ625 
H-l — "  

BZ693 MBX385 

Soil 

Soil 

Soil 

Soil 

Soil 

MBX322 0955 

1030 

Aqueous 

Aqueous 

Sample 
Location 

Surface sample taken near 
the base of a drum at the east 
end on north side of the dirt 
road that runs along the 
south edge of the landfill. 

Surface sample taken at the 
west end on north side of the 
dirt road that runs along the 
south edge of the landfill. 

Same location as PR22-S2. 

Surface sample takert-
approximately 25 feet east 
from sample location PR22-
S1, at northern edge of 
ponded water. 

Surface sample taken at the 
base of a drum located 20 
feet east of the northeast 
corner of the active landfill 
area. 

Surface sample taken at the 
crest on the north side of the 
high road along the north 
edge of the site. 

Bowl rinsate collected in the 
field. 

Trowel rinsate collected in 
the field. 

* Indicates that additional sample volume was collected and shipped to the laboratory for 
matrix spike/matrix spike duplicate (MS/MSD) analysis. 

** Indicates that a sample was collected for duplicate analysis. 

N/A Not applicable. 

Note: Surface soil samples collected from 0-6 inches. 
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TABLE I (CONT'D) 
SAMPLE DESCRIPTIONS 

MAUNABO SOLID WASTE DISPOSAL 
MAUNABO, PUERTO RICO 

CASE NO 11292 

NUS 
Sample 
Number 

CLP CLP 
Organic Inorganic 
Sample ID Sample ID Collection Sample 
Number Number Time Type 

PR22-TBLK1. 8Z627 
l~  A. ' ' - /A ~  

N/A N/A 

AJ/A 
Aqueous 

Sample 
Location 

Trip blank, demonstrated 
analyte-free water obtained 
from NUS FIT 2. 

NOTES 

N/A Not applicable. 
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6. Sampling Personnel: 

Name Organization Duties on Site 

Gerald Gilliiand NUS Corporation, FIT 2 Site Manager, Written and 
Photographic Documentation 
Site Safety Officer 
Sample Management Officer 
Sample Management Assistant 
Sampler 
Sampler 

Joe Murtaugh 
Roberta Riccio 
Jane Bullis 

NUS Corporation, FIT 2 
NUS Corporation, FIT 2 
NUS Corporation, FIT 2 
NUS Corporation, FIT2 
NUS Corporation, FIT 2 

Rich Pagano 
Laura LaForge 

7 Weather Conditions: 

80-85° F, mostly sunny, wind estimated at 5-10 mph from northwest. 

8. Additional Comments: 

All samples except the trip blank will be analyzed for Target Compound List (TCL) organic and 
inorganic compounds, excluding cyanide. The trip blank will be analyzed for volatile organic 
compounds only. Eileen Villafane and Annabel Ortiz of the Puerto Rico Environmental 
Quality Board were present to oversee sampling activities. 

Report Prepared By: Gerald V. Gilliiand Date: 2/17/89 

10. ApprovedBy: Date: 
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I. SAMPLE DATA SUMMARY PACKAGE 

iJLJfn1?.041* SunnA'-y Package shall contain data for samples In one 
Sample Delivery Group of the Case, as follows: 

Case Narrative 

®y/ract*on ^5** PEST-f and by sample within each fraction - tabulated 
TIC)e(V0AmKdnsvr5nl])Vt' !) Md tentativ#1* 1<l««t1f1ed compounds (Form I, 

By fraction (VOA, SV, PEST) - surrogate spike analysis results (Form II) bv 
matrix (Water and/or Soil) and for loll, by concentration(IS or 2d 1 urn) * 

(FormaiII)n (V°A* SV' PEST) " matr1* sp1k?/matr1* spike <MP"eate results 

By fraction (VOA, SV, PEST) - blank data (Form IV) and tabulated results 
SV°only) 9 tentatively Identified compounds (Form I, TIC) (VOA and 

CWMi H 33<T SOW?. SAS# 

1 
\ 

SQHPLE OPTO SUHMQRV 



1. Case Narrative 

SQMPLE Df9Tt) 5UMMPRV 
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CASi NARRATIVE 

^fiis docuiftfifit ShAl] 5t clfiirlv TrKa1a«4 «f» 

lfSc?t0ry na"e; cas® numf«r; sampli JumbiJs and s*a11 contain: 

( S 0 6 ) ,  d i f f e r e n t i a t i n g  b e t w e e n  1 n l t ? a ?  #  S a m p l e  s i l v e r y  G r o u p  

ber; Contract nu^rj'aS^I 2 dJjuSilSS.1"! re-ana,>«s; S3G num-

sample, shipment and/or analytical nrnhu™ any Cua,'ty control, 

samples reported in the data package. ^countered 1n processing the 

sf!t!VfI tJiaC«rNlJ?!jfvIef"aJyj;SpJr;th« Contractor shall 

re-analysis to be billable, and 1f so[ whj! *h«"er U considers the 

control t!55?Is5,sItusaid! ansJwJ°Sf^2Jj«J7-!f a!r interna! paa11ty 
resolution. >unnSry or corrective actions taker,, and tn« 



E P A  C A S E  N A R R A T I V E - - C A i . f i  ' • 1 1 3 1 5  
C o n t r a c t  N o .  £ 8 - 0 1 - 7 2 S 3  i D 5 . N o .  3 Z S 3 7  

C o m p u C h e m  L a b o r a t o r i e s ,  I n c  

S a m p l e  N u m b e r s :  B Z S 3 7  B Z 6 8 8  3 Z 6 3 9  B I 6 9 0  B Z G 9 1  S Z £ ? i  

" • " h i s  p o r t i o n  o f  C a s e  # 1 1 3 3 5  c o n s i s t e d  o f  6  s o i l  s a m p l e s  f o r  v o l  a ?  i l e ,  s e m i  -
• • a ' ,  s t i l e .  a n d  p e s t i c i d e  a n a l y s t s .  T h e  s a m p l e s  w e r e  r e c e i v e d  o n  2 - 3 - 3 9  m  

• - • - : c e r  1 ,  p e a l . e d  s h i p p i n g  c o n t a i n e r s  w i t h  t r a f f i c  r e p o r t s .  T h e  , - H  v a l u e s  o f  
t i e  a  a  • ? .  e  s  w e r e  w i t h i n  t h e  E P A  s p e c i f i e d  r a n g e  M o i s t u r e  c o n t e n t  ; f  t h e  
s a  - l a s  r a n g e d  f r o m  7 %  t o  4 7 % .  T h e  r e m a i n i n g  p o r t i o n  o f  t h i s  n a r r a t i v e  
P  e  > -  r  a  i  • -  s  o n l y  t o  t n e  v o l a t i l e  a n d  s e m i v o i a t i l e  p o r t i o n s  o f  t h i s  c a s e  

''0L.».T ! LE? : 

A l l  v o l a t i l e  f r a c t i o n s  w e r e  a n a l y z e d  w i t h i n  h o l d i n g  t i m e  ' - e q u  i  r  e m e n t  s  .  T ' C L  
c o m p o u n d s  p r e s e n t  i n c l u d e d  m e t h y l e n e  c h l o r i d e ,  a c e t o n e ,  a n d  c h  1  a r o f o r m .  B Z C ' 1  
u o n  t  ?  i  n e d  o n e  e n t  a t  i  v e i  y  i d e n t  i  f  i e d  c o m p o u n d ,  a n  i n s t r u m e n t  a r t i f a c t .  N o n e  
o f  t - . - s  o t h e r  ~  < " : i ; p  i  e s  c o n t a i n e d  a n y  t e n t a t i v e l y  i d e n t i f i e d  c o m p o u n d s  A l l  
s  u  r  • *  o  g a t e  - e c o  v e r y  . r i t « r i a  w e r e  m e t .  T h e  > 3 C  i i u t r t t  s  p  i  ' *  e  m  *  t  r  :  r  s  p  i  *  e  
d u p l i c a t e  r e s u l t  s  y f *  a c c e p t a b l e .  

I E " ' !  V O L .  A  !  1  L 2  

A l l  s e m i v o l a t i l e  f r a c t i o n s  w e r e  e x t r a c t e d  a n d  a n a l y z e d .  u i  t h m  h o i  d m . ;  t i m e  r » -
;  r  e m e n t  3  T  C  L  c o m p o u n d s  .  u s u a l l y  p  h  t  h  a  I  a  c  e  s  ,  . . e r e  p r e s e n t  i n  a l l  t  a  i n  p  1  e  s  

e - c e c r  5 Z 3 9 2  T e n t a t i v e l y  i d e n t i f i e d  c o m p o u n d s  w e r e  p r e s e n t  i n  a i l  t h e  s a m p l e s ,  
s o m e  o f  w h  i  w e r e  a t t r i b u t a b l e  t o  b l a n k  c o n t a m i n a n t s  a n  a  1  d o  1  c u - n d e n s a t  i o n  
T r e  L 5 - a a i  s u r r  o g a t e  r e c o v e r y  i n  s a m p l e s  8 Z S 3 7 ,  3 Z 5 3 9  .  9 2 - 3 3  3 ,  9 Z 6 9 1  ,  a n  a  

e x c e e d e d  < i Z  l i m i t s .  " h e  D 5 - n i t r o b e n z e n e  s - u  r  r  c  a  t  e  i  e - c c  v e r y  <  n  s a m p i . ;  
• f  v  v  e m e e d - o d  v u  . i m i t a  A l l  o t h e r  s u r r o g a t e  r e c o v e r y  c r  i . t  e r  i . - .  e  r , -  r  
7  h a  0 - ;  n . a t r  i  *  s p  i  k e / m a t r i  x  s p i k e  d u p l i c a t e  r e s u l t s  w e r e  a c c e p t a b l  a  T h e  
"  a c o  v a :  v . c  o f  " • - "h lorc-3-methy lohenol  ,  4~n l  m a p h e n o I ,  and 2  ,  4 - d  i  n  1 1  •  c  t  u  i  . :  a r  • »  
e x  ;  :- e d e d  A C  l i m i t  3  ir .  t h e  M S / M S D .  

• - .  s It u St  . f  - h e  d a t a  c o n t a i n e d  i n  t h i s  h a r d c o p y  d a t a  p a c k a g e  a n d  t n  t ---e c ••c,-rr-

= •  s a d a o i e  i o t a  s u f - m i t  t  e d  o n  f l o p p y  d i s k e t t e  h a s  b e e n  a u t h o r i z e d  t v  •  b e  . u b o r  ; t  o r v  
" i a -  ? g e r  o r  n :  s  d e s i g n e e ,  a s  v e r i f i e d  b y  t h e  f o l l o w i n g  s i g  . a t - -  ' ?  

N a . e  T h i s  r e p o r t  w a s  p a g i n a t e d  f o r  r e f e r e n c e  a n d  a c c o u n t  a b i  I  i  t  y  '  i n  - d e c  a  a - t  i  . - - o  
n u m e r i c a l  s e q u e n c e .  

dgyvLtC ho<Mxflc. 
~ ya n e t  G .  S a r r e t t  2 - 2 3 - S 3  
T e c h n i c a l  R e v i e w e r  
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E P A  C A C E  N A R R A T I V E  —  C A 3 E  1 1 3 3 b "  
S D G  N O  3  Z i 6 7  

Co ;*» • :  . " j e t  N o  5  8 - 0 1  -  7  £  S  3  

C e . n p u c h " f ! «  L a b o r a t o r i e s ,  I n c .  

1  .  m o  1  i f .  ? Z  6  3 7 ,  5 Z 3 3 3 ,  B Z 5 3 9 ,  3 Z S 9 0 ,  B Z S 9 1 .  3 Z 6 9 2  

. - c o r ;  : : O E S  

1  U r i t i i - i d i  * r s : t  i o n s  w e r e  e x t r a c t e d  a n d  a n a l y z e d  w i t h i n  t e  p  r  p  e  .• r .  i -  i 
' . - m e  . " i g u i r » m » n t  s  w i t h  o n e  e x c e p t  i o n ,  t h e r e  w e r e  n o  r e p o r t a b l e  l e v e l s  i f  
- = A "irget Compound Lists (TCLs) compounds found in any of the samples. r-- . •: 
• ? "  c  e  o  t  i  o  n  . 5  s a m p l e  8 2 6 9 0  .  T C L  c o m p o u n d  A r o c l o r  (  P C S  )  t 2  4 8  w a s  p r e s o r t  m  

is S a m p l e .  A  s e c o n d  >3 C  c o l u m n  a n a l y s i s  - w a s  r e q u i r e d  f o r  s a m p l e  D Z 5 5 9  • 
''i SC column analysis confirmed the presence of TCL compound PCS i£-r3 

t h i »  i a m p l e  A l l  s a m p l e s  w e r e  a n a l y z e d  a t  a  P  I d i l u t i o n  T r a c e  w e r e  c o v e - ' ,  
:  i. ;  = .  s  p r e s e n t  i n  t h e  ;.; 0  c o l u m n  o f  t h e  P - o r m  V I I  I s  o f  t n e  a e  t c e n c - a s  i n c l u  <•_ .  i  

i ' " ' i s  C D S  A i l  o u t l i e r s  j . - j  a s s o c i a t e d  w i t h  e i t h e r  h e x  a r e  u  i ?  .*> k  s  ?  a  m o  l e t  
"  - i  i r e ' .  u d e d  i n  t h i s  S D i J  S u r r o g a t e  r e c o v e r y  -- a  l u e s  r" o - "  a l l  s a m p  l e a  r  
c o n t r  .i t . t  <• e q u i  -  s d  Q C  l i m i t s  

.  • ;  ' h a  p e s t  i d  ;  d e  f r a c t i o n s ,  a l l  r e c o v e r y  a n d  .7PD v a l u e s  m e t  90 I i n : * s 
" — i r e  - e r e  n o  r e p o r t a b l e  l e v e l s  o f  T C L  c o m p o u n d s  p r a s e n t  i n  e r e  m  a  t  r  i  •«. r ;  i 1  

? " • *  * r a  m a t r i x  s p i k e  d u p l i c a t e ,  3 I 5 3 7 M S D .  o r  t h e  t w o  a s s o c i a t e d  m e  m o d  
-• ' ' * -'-•»* 1 8 and PBLri£l . Method blank rELK 1 8 required a -ra 2 2  c o l u m n  

v t  m u s e  o f  :  re  s a m p l e  w i t h  u h  i  o h  i t  w a s  a s s o c i a t e d .  o u r . - a g a t e  -  - V - w -
e - y  •' ?  i  • - t r  r  -. =  M v ' M S D  a n d  t h e  . - m e t h o d  b l a n k s  p a s s e d  C  i j  n  .  1 5  :  0  ;-
t u t a  c e r - e r  a t e a  - r e m  t r - e  M S / M S C  m e t  Q C  a c c e p t  s r - c »  u - i  t e n i a  

*  d a t a  c o n r n  - e d  i n  t h i s  h a r d c o p y  d a t a  p a c k a g e  a n d  i  •• 
;  I  a  t a t  a  s u b m i t t e d  o n  f l o p p y  d i s k e t t e  h a s  s e e n  a u t h o r  i z e d  

" l a r a g e r  o  m s  de s i g n e e ,  a s  v  a  r  I  f  i e  d  b y  t h e  f  j  i 1  •_ v ;  i  r  

ki'fl) £<faui/n/la 

t g n o r .  

' t h i a  ? .  - s w a r d s  
e  c  n  n  i c  a  I  R  e  v  i  e  w  e  r  

0  2 / 2 3 . -  3  9  

h i r e  ' h i s  r e p o r t  i s  p a g i n a t e d  f o r  r e f e r e n c e  a n d  a c c o u n t  a b i  1 1 1  y  i n  d e - _ r  e s s  
h u m e r i  e e l  s e q u e n c e .  

/C0O 
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• _  a  5  ?  " :  a  r  a  t  i  .  e  -  C  a  =  : •  4  !  1  3  3  S  
i D G  N o .  2 Z 6 2 5  

.  o  n  t  ' • •  a  c  ?  ' •  6 3 - 0 1 - 7 2 6 3  
. n p u C h e m  L a b o r  a t  o r  i  e s  ,  I  n c  

B Z & 2 5 ,  6 Z 6 2 7 ,  S Z 6 9 3  

• » t  t  a c h e d  a r e  p e r t i n e n t  Q u a l i t y  A s s u r a n c e  n o t i c e s  o e a i  i n g  v n  t  h  t  ̂ e _ a r , a  1  • /  3  i  s  
• j f  t h r e e !  3 )  w a t e r  s a m p l e s  a s s o c i a t e d  w i t h  c a s e  1 1 3 3 "  ' •  C  G  N o  8 2 6 = . =  '  • " * « *  
s a m p l e s  w e r e  s c h e d u l e d  f a r  l o w  l e v e l  v o l a t i l e ,  s e m i v o l a t i l e .  a n d  p e s t i c i d e  
a n a l y s i s  

T h e  s a m p l e s  w e r e  r e c e i v e d  i n  g o o d  c o n d i t i o n  o n  £ - 3 - 3 ?  T h e  a p p r c c r i a t e  
: f . a m - o f - « : u s t o d v  a n d  t r a f f i c  r e p o r t  w e r e  a l l  i n  o r d e r .  T h e  r s m p e r a t  u . - o  
u p o n  r e c e i p t  - a s  i C .  S a m p l e  B Z 6 2 S <  r i n s a t e - b o w l )  e a r  - e q u e s r  L a P y a -
w a s  d e s i g n a t e d  a s  t n e  o r i g i n a l  f o r  - ? C .  S a m p l e  B Z 6 9 3  w a s  a  i t s  i  g n a t  e d  
r i n s a t e '  t r o w e l  *  .  a  d  s a m p l e  3 2 6 2 7  w a s  a  d e s  i g n a t  i  t  i o  - i s -  -  s e n  a d ' ,  -
c o r  v o l a t i l e  a v a l ' s  i s  o n l y  O n e  V O A  f o r  s a m p l e  B Z S 2 5  w a s  o r e k e n  i n  n o i s e  
a n d  t h i s  c : : u r  a n c e  - a s  d  :  c u m - . ' : ,  r  e d  a c c o r d i n g  ;  y  .  

V  p  1  a  1 1  1  e  =  
T h e  v o l a t i l e  f r  a c t  i o n s  w e r e  a i l  a n a l y z e d  w i t h i n  t h e  p  r  . •  4  ;  e d  r . v i d m  j  
t i m e  c o n s i  1 "  r t  ;  n n s  .  S i m i l a r  c o n c e n t  r a t  i  o r . »  o f  C h i  a r e ?  o r m  v - r t  

i n  a l l  t h r e e  v o l a t i l e  s a m p l e s .  T h e  c o n c e n t r a t  i o n  f o r  - s a c  -  t e m p l e  w a s  
below the contract required quantitation limit tCS3L% T'e-e war* r.o 
T E N T A T I V E L Y  i d e n t i f i e d  c o m p o u n d s  p r e s e n t  i n  a n y  o f  r e  *  •  t o l a s  

3 * i r i  I  V O L A T I L E  3  .  
T h e  s e m i  v o  1  a t  i  1  e  f r a c t i o n s  a s s o c i a t e d  w i t h  t h i s  c a s e  i v  a t  1  i - - i r " 5  r  1  " *  
r » q u i r e , n » n t s  T h e r e  w e r e  s e m i v o l a t i l e  t a r g e t  a n a i y t e s  p r e s e n t  i n  a n y  
o f  t h e  s - a m p l a s .  " h e r e  w e r e  a l s o  n o  t e n t a t i v e l y  i d e n t i f i e d  c o m p o u n d s  p r e s e n t  

? K 3 T  I  C I  D E S  ' •  
T h e  p e s t i c i d e  s a m o l e s  f o r  t h i s  c a s e  m e t  a l l  h o l d i n g  t i m e  c r i t e r i a  . h e r e  
w e r e  n o  p o s t i c i d e  t a r g e t  c o m p o u n d s  p r e s e n t  S a m p l e  B Z 6 2 S ,  t h e  o r i g i n a l  
f o r  t h e  s p i k e  e v a l u a t i o n s ,  w a s  a n a l y z e d  a t  a  S ; i  d i l u t i o n  

ar summary-

S u r r o g a t e  r e c o v e r y  c r i t e r i a  w e r e  m e t  f o r  a l l  f r a c t i o n s  a s s o c i a t e d  w i t h  
t h i s  c a s e .  T h e  m a t r i x / m a t r i <  s p i k e  d u p l i c a t e  d a t a  f o r  t h e  v o l a t i l e  
•  v a l u a t i o n s  o a s * * d  * . C  r e q u i r e m e n t s  e x c e l l e n t l y ,  f o r  t h e  s e m i v o l a t i l e  
s p i k e  a n a l y s e s ,  2 , 4 - D i n i t r o t o l u e n e  f a i l e d  p e r c e n t  r e c o v e r y  T h e  c o m p o u n d s  
P h e n o l ,  i , 4 - D i c h l o r o b e n z e n e ,  N - N i t r o s o - d i - n - p r o p . I 1 ) ,  4 - c h l o r o - 3 - M e t h y i -
i - h e n o l ,  a n d  4 - N i  t r o p h e n o l  a l l  f a i l e d  p e r c e n t  r e l a t i v e  d i  f f  e r - n c e .  _ I . n  
* h e  p e s t i c i d e  M S / M S P  e v a l u a t i o n s ,  D i e l d r i n ,  E n d r i n ,  a n d  4 , 4 ' - 0 D T  f a i l e d  
p e r c e n t  r e c o v e r y  i n  t h e  U S D  a n a l y s i s .  T h e  p e s t i c i d e  s p i k e  c o m p o u n d s  
G a m m a - B H C ( L i n d a n e ) ,  A l d r i n ,  a n d  D i e l d r i n  f a i l e d  t h e  p e r c e n t  r e l a t i v e  
d i f f e r e n c e  c r i t e r i o n .  T h e  b l a n k s  a s s o c i a t e d  w i t h  t h i s  c a s e  s e t  - h e  u C  
r e q u i r e m e n t s  T h e r e  w a s  o n e  t a r g e t  a n a l y t e  p r e s e n t  i n  e a c h  : r *  t h e  v o l a t i l e  
a n d  s e m i v o l a t i l e  b l a n k s  T h e  c o n c e n t r a t i o n s  f o r  t h e s e  c o m p o u n d s  w e r e b e l o w  
t h e  C f t Q L  T n e  p r e s e n c e  o f  t h e s e  c o m p o u n d s  w e r e  f l a g g e d  w i t h  t h e  ' B "  f o o t ­
n o t e  a c c o r d i n g l y  w h e n  t h e y  w e r e  p r e s e n t  i n  t h e  a s s o c i a t e d  s a m p l e s .  

i L '• 

R e l e a s e  o f  t h e  d a t a  c o n t a i n e d  i n  t h i s  h a r d c o p y  d a t a  p a c k a g e  a n d  i n  t h e  
t e r - r e a d a b 1 e  d a t a  s u b m i t t e d  o n  t h e  f l o p p y  d i s k e t t e  h a s  b e e n  a u t h o r i z e d  b y  •  e  



A 8 C R A T G 9 Y  M A N A ' J i r .  :  • -  h i s  -  -  *  • - 1  ?  <  «  4  : y  ? n e  • : •  I  :  :  i  - j  3 1  

3 1  9  T h i i s  *  9  s  o  r  r  1 3  p a g i r i a t & d  f o r  i ' e f  s r s n c s  a n o  s u c o u n t  s b  i  i  i  t  y  i n  d s c r s a s i - i g  
J i n e r i c a l  s e q u e n c ® .  

3 8 1  
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO. 

Lab Name: COMPaCHEM IABS 
Lab Code: COMPU Case No.: 11335 
Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0 (g/mL) C 

Level: (low/med) LOW 

% Moisture: not dec. £ 

Column: (pack/cap) PACK 

CAS NO. COMPOUND 

BZ687 Contract: 68-01-7?̂  

SAS No- • SDG NO. : BZ687 

Lab Sample ID: 243764 

_ Lab File ID: GH043764C12 

Date Received: 02/03/89 

Date Analyzed: 02/07/89 

Dilution Factor: i^Q 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3 
74-83- 9 
75-01- 4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
540-59-0 
67-66-3 
107-06- 2 
78-93-3 
71-55-6 
56-23-5 
108-05- 4 
75-27-4 
78-87- 5 
10061-01-5 
79-01-6 — 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 

75-25-2 
108-10-1 

591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 — 
1330-20-7 

Chloromethane_ 
Bromomethane 
Vinyl Chloride. 

-—Chloroethane 
Methylene Chloride. 
Acetone " 
Carbon Disulfide 
1#1-Dichloroethene 
1, 1-Dichloroethane. 
1,2-Dichloroethene (total) 
Chloroform ' 

—-1,2-Dichloroethane 
2-Butanone 
1»1,1-Trichloroethane 

"-•-Carbon Tetrachloride.. 
—Vinyl Acetate. 
—Bromodichloromethane. 
—-1, 2-Dichloropropane. ~ 

cis-1,3-Dichloropropene_ 
——1Trichloroethene. 
—Dibromochloromethane 
—1»1,2-Trichloroethane_ 
—Benzene. 

Trans-1,3-Dichloropropene 
Bromoform. 

•—4-Methy 1-2-Pentanone. 
-—2-Hexanone 
—-Tetrachloroethene. 
—"1#1,2,2-Tetrachloroethane 

Toluene 
—Chlorobenzene 

Ethylbenzene 
Styrene. 

—Total Xylenes. 

11 U 
11 U 
11 u 
11 u 
35 
38 PSA 5 u 
5 u 
5 u 
5 u 

5 u . 
11 
5 u 
5 u 

11 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

11 u 
11 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

FORM I VOA 1/87 Rev. 
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IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

BZ687 
Lab Name: rnMPUCHEM LABS Contract: 69-0l-7?63 

Lab Code: coMPU Case No.: 11335 SAS No.: SDG No.: BZ687 

Matrix: (soil/water) SOIL 

Sample vrt/vol: 5.0 (g/mL) <L 

Level: (low/med) LOW 

% Moisture: not dec. g. 

Column (pack/cap) PACK 

243764 Lab Sample ID: 

Lab File ID: GH043764C12 

Date Received: 02/03/89 

Date Analyzed: 02/07/89 

Dilution Factor: 1.0 

Number Ties found: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO. 

Lab Name: compuchem labs _ 
Lab Code: coMPU Case No.: 11335 
Matrix: (soil/water) SOIL 
Sample wt/vol: 5.0 (g/mL) S_ 
Level: (low/med) LOW 
% Moisture: not dec. 14, 
Column: (pack/cap) PACK 

BZ6S8 Contract: 68-01-7263 

SAS No.: SDG No.: BZ687 
243765 

CAS NO. COMPOUND 

Lab Sample ID: 
Lab File ID: GH043765A12 
Date Received: 02/03/89 

Date Analyzed: 
Dilution Factor: 1.0 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3 
74-83- 9 
75-01-4 — 
75-00-3 
75-09-2 
67-64-1-' 
75-15-0 
75-35-4 
75-34-3 
540-59-0 
67-66-3 
107-06- 2 
78-93-3 
71-55-6 
56-23-5 
108-05- 4 
75-27-4 
78-87-5 — 
10061-01-5 
79-01- 6 
124-48-1—-— 
79-00-5 
71-43-2 
10061-02-6 

75-25-2-
108-10-1 — 

591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
1330-20-7 

Chloromethane_ 
B romomethane 
Vinyl Chloride. 
Chloroethane 
Methylene Chloride. 

—Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 

-—1,2-Dichloroethene (total). 
Chloroform j 
1,2-Dichloroethane 
2-Butanone 

—-1/1,1-Trichloroethane. 
Carbon Tetrachloridê  
Vinyl Acetate 

—Bromodichloromethane 
1,2-Dichloropropane. 
cis-1,3-Dichloropropene. 
Trichloroethene 

—Dibromochloromethane_ 
1,1,2-Trichloroethane. 

—Benzene. 
—Trans-l, 3-Dichloropropene. 

Bromoform 
-~4-Methyl-2-Pentanone_ 

2-Hexanone ~ 
—Tetrachloroethene. 

1/1/2,2-Tetrachloroethane. 
Toluene. 

—-Chlorobenzene. 
—-Ethylbenzene_I 
-—Styrene. 
—-Total Xylenes. 

12 U 
12 U 
12 u 
12 u 
32 M 28 
6 u 
6 u 
6 u 
6 u 

pmJ 
6 u 
12 . 
6 u 
6 u 
12 u 
6 u 
6 u 
6 u 
6 u 
6 u 
6 u 
6 u 
6 u 
6 u 
12 u 
12 u 
6 u 
6 u 
6 u 
6 u 
6 u 
6 u 
6 u 

FORM I VOA 1/87 Rev. 



IE EPA SAMPLE MO. 
««TvriLE ORGANICS ANALYSIS DATA SHEET 
V SSTIVELY IDENTIFIED COMPOUNDS 

Lab Name: rrtMPVCHEM 
Lab code: CQSEL- Case No*: 11335 

Matrix: (soil/water) Sflll— 

sample vt/vol: (l/H ! 
Level: (lov/med) L2H 
% Moisture: not dec. —Li 

column (pack/cap) PACK -

Number TICs found: 

CAS NUMBER 

BZ688 
Contract: fî -oi-7263 
SAS No.: SDG No.: B£6iZ_ 

Lab Sample ID: 
Lab File ID: 
Date Received: 

Mlli5_ 

ffPP4T765A12 

P7/Q3/89 

Date Analyzed: 03/Q7/8.2 

Dilution Factor: LJ2 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UC/KS 

COMPOUND NAME RT EST. CONC. 

FORM I VOA-TIC 
1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM T.&RQ 
Lab Code: COMPU Case No.: 11335 

Matrix: (soil/water) SOIL 
Sample wt/vol: 5.0 (g/mL) £ 
Level: (low/med) LOW 
% Moisture: not dec. 7 

Column: (pack/cap) PACK 

EPA SAMPLE NO. 

BZ689 Contract: 68-01-73̂  

SAS No.: SDG No.: BZ687 
Lab Sample ID: 243775 
Lab File ID: GR043775RI;> 
Date Received: 02/03/ag 
Date Analyzed: 02/08/ag 
Dilution Factor: 1.0 

CAS NO. COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3 
74-83- 9 
75-01- 4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
540-59-0 
67-66-3 
107-06- 2 
78-93-3 
71-55-6 
56-23-5 
108-05- 4 
75-27-4 
78-87- 5 
10061-01-5 
79-01- 6 
124-48-1—— 
79-00-5 
71-43-2 
10061-02-6 

75-25-2 
108-10-1-

591-78-6-
127-18-4— 
79-34-5 
108-88-3 — 
108-90-7 
100-41-4 
100-42-5—— 
1330-20-7 

Chloromethane 
-Bromomethane 

——Vinyl Chloride 
Chloroethane. 

——Methylene Chloride 
——Acetone 

Carbon Disulfide 
~ 1/1-Dichloroethene 

1/1-Dichloroethane 
1»2-Dichloroethene (total) 
Chloroform. 
1 #2-Dichloroethane 
2-Butanone 
111-Trichloroethane 

—Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 

—112-Dichloropropane 
'—~cis-l,3-Dichloropropene 
—Trichloroethene 
——Dibromochloromethane_ 
"'"""1# 1 / 2-Tri chloroethane Benzene 
———Trans—1,3-Dichloropropene —-Bromoform. 

4-Methy1-2-Pentanone 
—2-Hexanone 

Tetrachloroethene 
L,2,2-Tetrachloroethane —-Toluene 

~—Chlorobenzene. 
—Ethylbenzene 
-—Styrene. 

Total Xylenes. 

FORM I VOA 1/87 Rev. 



"IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

BZ6S9 
Lab Name: rnMPUCHEM LABS Contract: 68-01-79*7 

Lab Code: roMPU Case No.: 11335 SAS No.: SDG No.: B2687 

Matrix: (soil/water) SQXk 

Sample wt/vol: (g/mL) G_ 

Level: (low/med) LOW 

% Moisture: not dec. 7 

Column (pack/cap) PACK 

Lab Sample ID: 243775 

Lab File ID: GR043775B12 

Date Received: 02/03/89 

Date Analyzed: 02/08/89 

Dilution Factor: 1.0 

Number TICs found: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO. 

Lab Name: COMPUCHEM LABS 
Lab Code: COMPU Case No.: 11335 
Matrix: (soil/water) SOIL 
Sample wt/vol: 5.0 (g/mL) £ 
Level: (low/med) LOW 
% Moisture: not dec. 42 
Column: (pack/cap) PACK 

CAS NO. COMPOUND 

BZ690 Contract: 68-01-7?*? 
SAS No.: SDG No.: BZ687 

Lab Sample ID: 243776 
Lab File ID: G2R43776B12 
Date Received: 02/03/89 
Date Analyzed: 02/09/89 
Dilution Factor: 1.0 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3 
74-83- 9 
75-01- 4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3-
540-59-0 
67-66-3 
107-06- 2 
78-93-3— 
71-55-6 
56-23-5 
108-05- 4 
75-27-4 
78-87- 5 
10061-01-5 
79-01- 6 
124-48-1—»— 
79-00-5 
71-43-2 
10061-02-6 

75-25-2 
108-10-1 

591-78-6 • 
127-18-4 
79-34-5 
108-88-3 — 
108-90-7 
100-41-4—— 
100-42-5 
1330-20-7 

—Chloromethane_ 
—Bromomethane 
—Vinyl Chloride. 
—Chloroethane 
—Methylene Chloride. 
—Acetone. 

——Carbon Disulfide 
—1,l-Dichloroethene. 
—1,1-Dichloroethane 
—1,2-Dichloroethene (total) 
—Chloroform. 
•1,2-Dichloroethane. 
•2-Butanone. 
-1,1,l-Trichloroethane_ 
-Carbon Tetrachloride^ 
-Vinyl Acetate. 
-Bromodichloromethane. 
•1,2-Dichloropropane_" 
-cis-1,3-Dichloropropene. 
-Trichloroethene 

—Dibromochloromethane_ 
-1,1,2-Trichloroethane_ 
-Benzene. 
-Trans-1,3-Dichloropropene. 
-Bromoform ~ 
-4-Methy1-2-Pentanone. 
-2-Hexanone. 
Tetrachloroethene. 
-1,1,2,2-Tetrachloroethane_ 
-Toluene. 
-Chlorobenzene. 
-Ethylbenzene_] 
-Styrene. 
Total Xylenes. 

FORM I VOA 1/87 Rev. 



IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO, 

BZ690 
Lab Name: COMPUCHEM LABS Contract: 68-01-7263 

Lab Code: COMPU Case No.: 11335 SAS No.: SDG No.: BZ687 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0 (g/mL) S_ 

Level: (low/med) LOW 

% Moisture: not dec. 47 

Column (pack/cap) PACK 

Lab Sample ID: 243776 

Lab File ID: G2R43776B12 

Date Received: 02/03/89 

Date Analyzed: 02/09/89 

Dilution Factor: l.o 

Number TICs found: CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. 

FORM I VOA-TIC 1/87 Rev. 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

f,ah Name: COMPUCHEM LABS 

fah code: CQMPU Case No.: 11335 

Matrix: (soil/water) SOIL— 

Sample wt/vol: 5,Q (9/mL) • 

Level: (low/med) LQH 

% Moisture: not dec. —2A 
Column: (pack/cap) EASE— 

Contract: fia-oi-7263 

SAS No.: SDG No.: BZ687. 

Lab Sample ID: 343777 

Lab File ID: 0?F43777B12 

Date Received: 0 2 / Q 3 / 39. 

Date Analyzed: 02/99/39. 

Dilution Factor: —— 

CAS NO. 

74-87-3 
74-83- 9 
75-01- 4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
540-59-0 
67-66-3 — 
107-06- 2 
78-93-3— 
71-55-6 
56-23-5 
108-05- 4 
75-27-4 
78-87- 5 
10061-01-5— 
79-01- 6 
124-48-1"— 
79-00-5 
71-43-2 
10061-02-6— 

75-25-2 
108-10-1-—-
591-78-6 

127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
1330-20-7— 

COMPOUND 

—Chlororaethane 
—Bromomethane. 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) y<?/KS 

—Vinyl Chloride 
•—chloroethane___ 
•—Methylene Chloride. 
•—Acetone — 

Carbon Disulfide 
1,l-Dichloroethene— 

l,l-pichloroethane 
1,2-Dichloroethene (total). 
Chloroform. 
1,2-Dichloroethane 
2-Butanone. 
1,i,i-Trichloroethane. 
Carbon Tetrachloride^. 

-—Vinyl Acetate. —— —v ill J i nww-
—Bromodichloromethane. 

1,2-Dichloropropane. 
cis-l,3-Dichloropropene. 
Trichloroethene. 

—Dibromochloromethane— 
_—iti,2-Trichloroethane. 
—Benzene. Trans-l,3-Dichloropropene. 
-—Bromoform. 

4-Methyl-2-Pentanone. 
2-Hexanone_ 

—-Tetrachloroethene____ 

——i,if2,2-Tetrachloroethane_ 

——Toluene. 
Chlorobenzene. 
Ethylbenzene_ 

Styrene. 
— Total Xylenes. 

FORM I VOA 1/87 Rev. 



IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: compuchem labs __ 

Lab Code: COMPU Case No.: 11335 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0 (g/mL) g_ 

Level: (low/med) LOW 

% Moisture: not dec. 26 

Column (pacJc/cap) PACK 

Contract: 68-01-7: 

SAS No.: 

EPA SAMPLE NO. 

BZ691 

SDG No. : B26.87 

Lab Sample ID: 243777 

Lab File ID: 

Date Received: 02/03/89 

Date Analyzed: 02/09/89 

Dilution Factor: 1.0 

Number TICs found: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
8333333383338883383338338883 

======== saaaBsasaBsas ==3=== 
1. INSTRUMENT ARTIFACT 0.80 39 

==3=== 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO. 

Lab Name: COMPUCHEM TARS 
Lab Code: COMPU Case No.: 11335 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0 (g/mL) £ 

Level: (low/med) LOW 

* Moisture: not dec. JJ. 

Column: (pack/cap) PACK 

CAS NO. COMPOUND 

Contract: 68-01-7?s t  

SAS No.: SDG No.: BZ687 
243778 Lab Sample ID: 

Lab File ID: 

Date Received: 02/03/89 

Date Analyzed: 02/09/89 

Dilution Factor: l.o 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3 
74-83- 9 
75-01- 4 
75-00-3 
75-09-2 
67-64-1 
75-15-0— 
75-35-4 
75-34-3 
540-59-0 
67-66-3 
107-06- 2 
78-93-3 — 
71-55-6 
56-23-5-
108-05- 4 
75-27-4 
78-87- 5 
10061-01-5 
79-01- 6 
124-48-1--— 
79-00-5 
71-43-2— 

10061-02-6 

75-25-2-
108-10-1 

591-78-6 
127-18-4 
79-34-5 
108-88-3 — 
108-90-7 
100-41-4 — 
100-42-5 
1330-20-7 

-—Chloromethane_ 
Bromomethane 

—Vinyl Chloride. 
Chloroethane 
Methylene Chloride. 

—-Acetone 
—--carbon Disulfide 
—1,1-Dichloroethene. 

1,1-DichloroethaneI 
1,2-Dichloroethene (total) 

-—Chloroform 
—1,2-Dichloroethane. 
—-2-Butanone 

1,1,1-Trichloroethane 
•—Carbon Tetrachloride. 
—Vinyl Acetate. 
—Bromodichloromethane 

1,2-Dichloropropane. 
—cis-1,3-Dichloropropene 
—Trichloroethene 
—Dibromochloromethane 
—1,1»2-Trichloroethane Benzene 
—Trans-1,3-Dichloropropene. 

-—Bromoform ' 

—4 -Methyl -2 -Pentanone. 
—2-Hexanone 

Tetrachloroethene 
1»1,2,2-Tetrachloroethane. 

—Toluene. 
—Chlorobenzene. 
—Ethylbenzene_ 

Styrene. 
Total Xylenes. 

FORM I VOA 1/87 Rev. 



VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: QQMPUCHEM LABS 

Lab Code: COMPU Case No.: 11335 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0 (g/mL) £ 

Level: (low/med) LOW 

% Moisture: not dec. 14 

Column (pack/cap) PACK 

Number Tics found: 0 

tPA SAMPLE NO. 

BZ692 Contract: 68-01-7?̂  

SAS No': SDG No.: BZ687 

Lab Sample ID: 24377a 

Lab File ID: 

Date Received: 02/03/fla 
Date Analyzed: 02/oq/aq 
Dilution Factor: 1.0 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BZ625 
Lab Name: COMPDCHEM LABS Contract: 
Lab Code: COMPU Case No.: 11335 SAS No.: SDG No.: BZ625 
Matrix: (soil/water) WATER 
Sample wt/vol: 5.0 (g/mL) ML 
Level: (low/med) LOW 
% Moisture: not dec. 
Column: (pack/cap) PACK 

CAS NO. COMPOUND 

Lab Sample ID: 
Lab File ID: 
Date Received: 
Date Analyzed: 

243752 
CN043752A03 
02/03/89 
02/04/89 

Dilution Factor: l.o 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) VQ/L 

74-87-3———Chloromethane_ 10 U 
74-83-9———Bromomethane 10 U 
75-01-4————vinyl Chloride 10 u 
75-00-3— Chloroathana 10 u 
75-09-2 Methylene Chloride , „ 5 
67-64-1-—-——Acetone .. 10 
75-15-0———Carbon Disulfide 5 u 
75-35-4- —11 l-Dichloroethene 5 u 
75-34-3 1P l-Dichloroethane 5 u 
540-59-0 1,2-Dichloroethene (total) 5 u 
67-66-3———Chloroform 2 J 
107-06-2- ——lf2-Dichloroethane 5 u , 
78-93-3 • 2-Butanone 10 
71-55-6———1,1,1-Trichloroethane 5 u 
56-23-5— Carbon Tetrachloride , . 5 u 
108-05-4——Vinyl Acetate 10 u 
75-27-4————Bromodichloromethane 5 u 
78-87-5——1,2-Dichloropropane 5 u 
10061-01-5——eia-1,3-Dichloropropene _ 5 u 
79—01—6————Trichloroethene 5 u 
124-48-1———Dibromochloromethane 5 u 
79-00-5——l, l f 2-Trichloroethane 5 u 
71-43-2————Benzene 5 u 
10061-02-6——Trane-l, 3-Dichloropropene 5 u 
75-25-2————Bromoform _ 5 u 
108-10-1———4-Methyl-2-Pentanone 10 u 
591-78-6—-——2-Hexanone 10 u 
127-18-4————Tetrachloroethene 5 u 
79-34-5——1.1.2.2-Tetrachloroethane 5 u 
108-88-3———Toluene 5 u 
108-90-7————Chlorobenzene 5 u 
100-41-4————Ethylbenzene 5 u 
100-42-5———Styrene 5 u 
1330-20-7 Total Xvlenea 5 u 

FORM I VOA 1/87 Rev. 

SOMPLE DPTP PPCKPBE 363 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHFM TARS 

Lab Code: COMPU Case No.: 11335 

Matrix: (soil/water) WATER 

Sample wt/vol: g,Q (g/mL) ML 

Level: (low/raed) LOW 

% Moisture: not dec. 

Column: (pack/cap) PACK 

EPA SAMPLE NO. 

BZ693 
Contract: 68-oi-7?a-> 

SAS No.: SDG No.: BZ625 

Lab Sample ID: 243762 

Lab File ID: CN043762AQ3 

Date Received: 02/03/aa 

Date Analyzed: 02/04/aq 

Dilution Factor: l.o 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 — 
74-83- 9 — 
75-01- 4 
75-00-3— 
75-09-2 
67-64-1 
75-15-0 
75-35-4 — 
75-34-3 
540-59-0 
67-66-3 
107-06- 2 
78-93-3 
71-55-6 
56-23-5 
108-05- 4 
75-27-4— 
78-87- 5 
10061-01-5 
79-01- 6 
124-48-1 
79-00-5—— 
71-43-2 
10061-02-6 

75-25-2 — 
108-10-1 

591-78-6 
127-18-4 

79-34-5— 
108-88-3 — 
108-90-7-
100-41-4 
100-42-5 
1330-20-7-

Chioromethane_ 
—Bromomethane 

Vinyl Chloride. 
-—Chloroethane 

Methylene Chloride. 
Acetone. 
Carbon Disulfide 
1»l-Dichloroethene_ 

—-1,1-Dichloroethane 
—l, 2-Dichloroethene (total) 
—Chloroform 
—1,2-Dichloroethane. 
—— 2-Butanone 
•—-1,1,1-Trichloroethane. 
•—Carbon Tetrachloride." 
—Vinyl Acetate. 

—-Bromodichloromethane. 
1»2-Dichloropropane_" 
cis-1,3-Dichloropropene 
Trichloroethene 

——Dibromochloromethane_ 
—1>1,2-Trichloroethane 
—Benzene 

-Trans-1,3-Dichloropropene 
—Bromoform 
—4-Methyl-2-Pentanone 

2-Hexanone 
—-Tetrachloroethene 

1#1,2,2-Tetrachloroethane 
—Toluene. 
—Chlorobenzene. 

Ethylbenzene_I 
Styrene. 
Total Xylenes. 

FORM I VOA 1/87 Rev. 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO. 

BZ627 Lab Name: COMPUCHEM LABS Contract: 68-oi -7pj*-< 

Lab Code: COMPV Case No.: 11335 SAS No.: SDG No.: B2625 
Matrix: (soil/water) WATER 
Sample vt/vol: 5.0 (g/mL) ML 

Level: (low/med) LOW 
% Moisture: not dec. 

Column: (pack/cap) PACK 

Lab Sample ID: 243763 

Lab File ID: 

Date Received: 02/03/89 

Date Analyzed: 02/04/89 

Dilution Factor: 1. o 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3— 
74-83- 9 
75-01- 4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 — 
75-34-3 
540-59-0 
67-66-3 
107-06- 2 
78-93-3 
71-55-6 
56-23-5 
108-05- 4 
75-27-4 
78-87- 5 
10061-01-5— 
79-01- 6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6— 
75-25-2 
108-10-1 

591-78-6 
127-18-4 
79-34-5— 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
1330-20-7 

Chloromethane__ 
Bromomethane 

—Vinyl Chloride. 
Chloroethane 

—Methylene Chloride. 
—Acetone. 
—Carbon Disulfide 

1,1-Dichloroethene 
1/1-Dichloroethane 

•—1,2-Dichloroethene (total). 
Chloroform_ ^ 
1,2-Dichloroethane 

—2-Butanone_ 
1,1,1-Trichloroethane 

——Carbon Tetrachloride. 
——Vinyl Acetate ~ 
—Bromodichloromethane. 
—•-1,2-Dichloropropane. ~ 

cis-1,3-Dichloropropene. 
—-Trichloroethene. 

Dibromochloromethane 
1,1/2-Trichloroethane. 

—Benzene. 
——Trans-1,3-Dichloropropene_ 

Broaoform " 
4-Methyl-2-Pentanone. 
2-Hexanone. 

--—1Tetrachl oroethene 
•1,1,2,2-Tetrachloroethane. 

—Toluene. 
—Chlorobenzene. 

Ethylbenzene^ 
Styrene. 
Total Xylenes. 

10 U 
10 U 
10 u 
10 u 
5 u ̂  

10 
5 u 
5 u 
5 u 
5 u 
2 J 
5 

10 
5 u 
5 u 

10 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 u 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

FORM I VOA 1/87 Rev. 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO. 

BZ687 
"h NaBe: WHWaim MPS contract: sa-ni-?™, 

Lab code: CQMPtf Case No.: UiJS_ SAS No.: SD« No.: B2S«7 
Matrix: (soil/water) SOIL 
Sample wt/vol: 30.4 (g/mL) g 
Level: (low/med) LOW 
% Moisture: not dec. a dec. 
Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) H__ pH: 7.7 

Lab Sample ID: 243764 
Lab File ID: 
Date Received: 02/03/89 

Date Extracted: 02/07/89 
Date Analyzed: 02/09/89 
Dilution Factor: 1.0 

CAS NO. COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

108-95-2 
111-44-4-
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
39638-32-9— 
106-44-5 
621-64-7 
67-72-1— 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2—-— 
120-82-1 
91-20-3— 
106-47- 8 — 
87-68-3 -
59-50-7 — 
91-57-6 
77-47-4 
88-06-2——— 
95-95-4 
91-58-7— 
88-74-4 
131-11-3 
208-96-8— 
606-20-2 

—Phenol 
bis(2-Chloroethyl)Ether 

—2-Chlorophenol. 
--1# 3-Dichlorobenzene 

—1,4-Dichlorobenzene 
Benzyl Alcohol 

~~~1# 2-Dichlorobenzene. 
—2-Methylphenol. 

bis(2-Chloroisopropyl)Ether 
4-Methylpheno1 

-—N-Nitroso-Dl-n-Propylamine 
——Hexachloroethane 
—-Nitrobenzene 
—Isophorone 
—2-Nitrophenol 
—2,4-Dimethylphenol 
—Benzoic Acid_ 

bis(2-Chloroethoxv)Methane 
2,4-Dichlorophenol 

—1 # 2,4-Trichlorobenzene 
Naphthalene. 
4-Chloroaniline 

—Hexachlorobutadiene 
-—4-Chloro-3-Methylphenol. 
—-2-Methylnaphthalene_ 

Hexachlorocyclopentadiene. 
2,4,6-Trichlorophenol ~ 

'—2,4,5-Trichlorophenol 
—2-Chloronaphthalene 
—2-Nitroaniline. 

Dimethyl Phthalate. 
—Acenaphthy1ene 
—~2,6-Dinitrotoluene_ 

FORM I SV-l 1/87 Rev. 



1C EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

BZ687 
Lab Name: rnMPUCHEM LABS . Contract: 59-<?l-72» 
Lab Code: coMPU Case No.: 11335 SAS No.: SDG No.: BZ597 

Matrix: (soil/water) SOIL 
Sample vrt/vol: 30.4 (g/mL) £L 
Level: (low/med) LOW 
% Moisture: not dec. 8. dec. 
Extraction: (SepF/Cont/Sonc) S2K£ 
GPC Cleanup: (Y/N) M— PH: —~L>3-

Lab Sample ID: 243764 
Lab File ID: G3J43764B16 
Date Received: 02/03/89 
Date Extracted: 02/07/89 
Date Analyzed: 02/09/89 
Dilution Factor: IJJ2 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UC/KG 

99-09- 2 
83-32- 9 
51-28-5 — 
100-02- 7 
132-64-9 
121-14-2 
84-66- 2 
7005-72-3 
86-73-7 
100-01- 6 
534-52-1 
86-30- 6 
101-55-3—— 
118-74-1 
87-86- 5 
85-01- 8 
120-12-7 
84-74- 2 
206-44-0—--
129-00-0-
85-68- 7 
91-94-1 
56-55-3 
218-01-9-
117-81-7 
117-84-0-
205-99-2-— 
207-08- 9 
50-32-8 
193-39-5 
53-70-3 
191-24-2— 

—3-Nitroaniline 
Acenaphthene. 

—-2,4-Dinitrophenol 
,-i—4-Nitrophenol 
—Dibenzofuran 
—-2,4-Dinitrotoluene. 
—Diethylphthalate. 

4-Chlorophenyl-phenylether. 
—-Fluorene. 

4-Nitroaniline 
416-Dinitro-2-Methylphenol_ 
N-Nitrosodiphenylamine (1). 

—-4-Bromopheny1-phenylether_ 
Hexachlorobenzene 

——Pentachlorophenol 
-Phenanthrene — 

-•—Anthracene. 
-Di-n-Butylphthalate_ 
Fluoranthene 
Pyrene. Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
bis(2-Ethylhexy1)Phthalate. 
Di-n-Octyl Phthalate 

-—Benzo (b) Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene. 
Indeno(1,2,3-cd)Pyrene. 
Dibenzo (a, h) Anthracene. 
Benzo(g,h,i)Perylene 

1700 U 
350 u 

1700 u 
1700 u 

350 u 
350 u 
350 u 
350 u 
350 u 

1700 u 
1700 u 

350 u 
350 u 
350 u 

1700 u 
350 u 
350 u 
150 J 
350 u 
350 u 

2200 
710 u 
350 u 
350 u 

1100 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 1/87 Rev. 
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IF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: rnMWCHEM LABS Contract: 

Lab Code: roMFU Case No.: 11335 SAS No.: 

Matrix: (soil/water) SOIL 
Sample vt/vol: 30.4 (g/mL) S 

Level: (low/med) LOW 

% Moisture: not dec. ft dec. 

Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) PH: 7.7 

EPA SAMPLE NO. 

BZ687 

SDG No.: BZ687 

Lab Sample ID: 243764 

Lab File ID: G3J43764B16 

Date Received: 02/03/89 

Date Extracted: 02/07/89 

Date Analyzed: 02/09/89 

Dilution Factor: l.o 

Number TICs found: 12 CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 

COMPOUND NAME 

BLANK CONTAMINANT 
BLANK CONTAMINANT 
UNKNOWN SUBST. HYDROCARBON 
ALDOL 
UNKNOWN SUBST. HYDROCARBON 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 

RT EST. CONC 
laaaaaa aaaaaaaaaaai 

4.72 430 
4.80 540 
5.52 500 
5.68 860 
6.12 290 
6.70 250 

15.55 180 
16.39 250 
17.09 210 
17.39 430 
19.20 210 
19.94 250 

88Sfll8 

jk; 
ji 
Jj 

51 5ft 

m, 

FORM I SV-TIC 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab COMPDQH^ r^e 
Lab code: CQMPV . Case No.: n335 
Matrix: (soil/water) SPIT. 
Sample vt/vol: (g/mL) G 
Level: (low/med) LOW 
% Moisture: not dec. dec> 
Extraction: (SepF/Cont/Sonc) SQNC 
GPC Cleanup: (Y/N) j£_ pH. 7 . 

EPA SAMPLE NO 

BZ6S8 Contract: 68-01-7̂  

SAS No.: ; SDG No.: B2687 

CAS NO. 

108-95-2 
111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
39638-32-9— 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2—-— 
120-82-1 — 
91-20-3 
106-47-8—— 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4-
91-58-7 
88-74-4——— 
131-11-3 
208-96-8 
606-20-2 -

COMPOUND 

Lab Sample ID: 243765 
Lab File ID: GH043765r1<; 

Date Received: 02/03/â  
Date Extracted: 02/07/aq 
Date Analyzed: 02/oq/bq 
Dilution Factor: 1.0 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KC 

——Phenol 
b is(2-Chloroethyl)Ether 

—2-chlorophenol " 
""*L, 3-Pichlorobenzene 

4-Dichlorobenzene 
Benzyl Alcohol 
'̂2-Dichlorobenzene 
2-Methylphenol " 

""4-M«hnpher°orpropyl 1 "h,r-
^"•N^tr?so~Di-n-propyiamine Hexachloroethane 

'—Nitrobenzene — 
—-Isophorone, 

2-Nitrophenol 
—2,4-Dimethyl phenol 

Benzoic Acid. -....w.w nbj.a 
IZZ?1!(n7Cu^0roethoxy)Methane 3 94-Dichlorophenol 

2,4-Trichlorobenzene 
--Naphthalene 
—-4-Chloroaniline. 
—Hexachlorobutadiene 

o "54°r?" 3 "Methylphenol" 
• 2-Methylnaphthalene_ —«-«g^nyxnapnthalene 

Mexachlorocyclopentadiene 
~2,4,6-Trichlorophenol ~ 
2»4»5-Trichlorophenol 

—2-Chloronaphthalene 
—2-Nitroaniline ~ 
•—Dimethyl Phthalata ~~ 
—Acenaphthvlene 
—2,6-Dlnltrotoluene 

380 U 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 t£r 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 11 

1800 
380 u  ̂
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 

1800 u 
380 J 

1800 J 
380 J 
380 J 
380 I J 

FORM I sv-i 1/87 Rev. 



1C 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: fia-oi-7263 

EPA SAMPLE NO. 

Lab Name: rofflNRnffiM 

Lab Code: Case No*: 

Matrix: (soil/water) SOU, _ 

sample wt/vol: ?Qt? (g/»b) S 
Level: (low/med) LQH 

« Moisture: not dec. —IA dec* 
Extraction: (SepF/Cont/Sonc) S2HS 
GPC Cleanup: (Y/N) H— PH: —Z-tl 

SAS No.: SDG No-: 

T.ah sample ID: 2437ft5 
Lab File ID: flff0437Wc 
Date Received: 92/93/99. 
Date Extracted: 93/Q7/99. 
Date Analyzed: 92/99/92 
Dilution Factor: 1̂ 2 

CAS NO. 

99-09- 2 
83-32-9 — 
51-28-5 
100-02- 7 
132-64-9 
121-14-2 
84-66- 2 
7005-72-3 
86-73-7 
100-01-6 
534-52-1— 
86-30- 6 
101-55- 3 
118-74-1 
87-86-5 -
85-01- 8 
120-12-7 
84-74- 2 —-
206-44-0— 
129-00-0— 
85-68- 7 — 
91-94-1-—— 
56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2— 
207-08-9 
50-32-8-—— 
193-39-5—— 
53-70-3— 
191-24-2 

COMPOUND 

•3-Nitroaniline 
•Acenaphthene. 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UQ/Kfi 

2,4-Dinitrophenol. 
4-Nitrophenol 
Dibenzofuran. 
2,4-Dinitrotoluene. 
-Diethylphthalate. 
-4-Ch1oropheny1-pheny1ether j 
-Fluorene 
-4-Nitroaniline -4,6-Dinitro-2-Methylphenol 
-N-Nitrosodiphenylamine (1) 
-4-Bromopheny1-pheny1ether_ 
-Hexachlorobenzene 
-Pentachlorophenol., 
—phenanthrene •— 
—Anthracene 
—Di-n-Butylphthalate 
—Fluoranthene_ — 
-Pyrene. — rjr —Butylbenzylphthalate. 
-3,3' -Dichlorobenzidine, 
-Benzo(a)Anthracene 
—Chrysene. -rnrY —bis(2-Ethylhexyl)Phthalate 
—Di-n-Octyl Phthalate. 
—Benzo(b)Fluoranthene. 
—Benzo(k)Fluoranthene. 
—Benzo (a) Pyrene. 
—Indeno(1,2,3-cd)Pyrene. 
—Dibenzo(a,h)Anthracene. 
—Benzo(g,h,i)Perylene. 

1800 
380 
1800 
1800 
380 
380 
380 
380 
380 
1800 
1800 
380 
380 
380 
1800 
380 
380 
380 
380 
380 
210 
760 
380 
380 
130 
380 
380 
380 
380 
380 
380 
380 

U 
u 
u 

IF 
or 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
J " 
u 
u 
u 
u 
u 
u 
u 

FORM I SV-2 1/87 Rev 



IF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
EPA SAMPLE NO. 

BZ688 Lab Name: COMPUCHEM LABS Contract: 68-01 -77*7 
Lab Code: CQMPV Case No.: 1133s SAS No.: SDG No.: BZ687 

Matrix: (soil/water) SOIL 
Sample wt/vol: 30.5 (g/raL) <2 
Level: (low/med) LOW 
% Moisture: not dec. 14, dec. 
Extraction: (SepF/Cont/Sonc) SQNC 

GPC Cleanup: (Y/N) pH: 7.3 

Lab Sample ID: 243765 
Lab File ID: GH043765ci6 
Date Received: 02/03/89 
Date Extracted: 02/07/89 
Date Analyzed: 02/09/89 
Dilution Factor: 

Number TICs found: CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER 
1. 
2. 
3. 
4. 
5. 
6. 
7. 

COMPOUND NAME 
BLANK CONTAMINANT 
UNKNOWN SUBST. HYDROCARBON 
ALDOL 
ALDOL 
UNKNOWN SUBST. HYDROCARBON 
UNKNOWN 
UNKNOWN 

RT EST. CONC 
4.95 420 5.65 840 5.82 380 6.25 340 6.85 380 
21.39 530 
22.09 840 

W, 
BKJK 

AT ft 
Js* 
JK. 

FORM I SV-TIC 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO. 

BZ689 Lab Name: CQMPVCflEM , Contract: 68-01-72*1 
Lab Code: CQMPV Case No.: U335 SAS No.: SDG No.: BZ687 
Matrix: (soil/water) SOIL 
Sample wt/vol: 30.2 (g/mL) S 
Level: (low/med) LOW 
% Moisture: not dec. 2 dec. 
Extraction: (SepF/cont/Sonc) SONC 
GPC Cleanup: (Y/N) pH: 7.a 

Lab Sample ID: 24377S 
Lab File ID: 
Date Received: 02/03/89 
Date Extracted: 02/07/89 
Date Analyzed: 02/09/89 
Dilution Factor: l.oo 

CAS NO. COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KC 

108-95-2 — 
111-44-4 
95-57-8 
541-73-1 
106-46-7-
100-51-6 
95-50-1 — 
95-48-7 
39638-32-9— 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 — 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68-3 -
59-50-7—— 
91-57-6 
77-47-4 
88-06-2 — 
95-95-4-
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

——Phenol 
bis(2-Chloroethyl)Ether 
2-Chlorophenol_ 

~—1,3-Dichlorobenzene 
~~~l»4-Dichlorobenzene 

Benzyl Alcohol 
—1,2-Dichlorobenzene_ 

2-Methylphenol. 
bis(2-Chloroisopropyl)Ether 
4-Methylphenol. 
N-Nitroso-Di-n-Propylamina 

—Hexachloroethane, 
—Nitrobenzene | 
-—Isophorone 

2-Nitrophenol. 
—2,4-Dimethylphenol 
—Benzoic Acid 
-—bis(2-Chloroethoxv)Methane 
—2,4-Dlchlorophenol 
•—1', 2,4-Trichlorobenzene, 
—Naphthalene. 

4-Chloroaniline 
—Hexachlorobutadiene 

4-Chloro-3-Methylphenol_ 
—2-Methylnaphthalena. 
-—Hexachlorocyclopentadiene. 

2,4,6-Trlchlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 

—2-Nitroaniline 
Dimethyl Phthalate 

—-Acenaphthylene, 
"—2, 6-Dinitrotoluene. 

FORM I SV-1 1/87 Rev. 



1C 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE MO. 

BZ689 Lab Name: COMPUCHEM LABS Contract: 
Lab Code: CQMPV Case No.: 1133B SAS No.: SDG No.: BZ687 
Matrix: (soil/water) SOIL 
Sample wt/vol: 30.2 (g/mL) 
Level: (low/med) LOW 
% Moisture: not dec. 7 dec. 
Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) h pH: 7.a 

Lab Sample ID: 24377s 
Lab File ID: GH04377sns 
Date Received: 02/03/89 
Date Extracted: 02/07/89 
Date Analyzed: 02/09/89 
Dilution Factor: 1.00 

CAS NO. COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KC 

99-09- 2 
83-32- 9 
51-28-5— 
100-02- 7 
132-64-9 
121-14-2 
84-66-2 -
7005-72-3 
86-73-7 — 
100-01- 6 
534-52-1 
86-30- 6 
101-55- 3 
118-74-1 
87-86- 5 
85-01- 8 
120-12-7— 
84-74- 2 
206-44- 0 --
129-00-0 
85-68-7 -
91-94-1 
56-55-3— 
218-01-9 
117-81-7 
117-84-0-
205-99-2—— 
207-08-9—< 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

3-Nitroaniline_ 
—Acenaphthene. 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran. 
2,4-Dinitrotoluene 

——Diethylphthalate. 
4-Chlorophenyl-phenylether 
Fluorene 
-4-Nitroaniline 
4,6-Dinitro-2-Methylphenol_ 
N-Nitrosodiphenylamine (i)|| 
4-Bromophenyl-phenylether_J 
Hexachlorobenzene 

—— Pentachlorophenol 
-—Phenanthrene. 
•—Anthracene 

Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 

—3,3 '-Dichlorobenzidine. 
Benzo(a)Anthracene ~ 

—Chrysene, 
bis(2-Ethylhexyl)Phthalate 
Di-n-Octyl Phthalate 
Benzo(b)Fluoranthene 

—-Benzo (Jc) Fluoranthene 
Benzo (a) Pyrene. 
Indeno (1,2,3-cd) Pyrene, 

—Dibenzo (a, h) Anthracene. 
Benzo(g,h,i)Perylene [ 

(1) - Cannot be separated from Diphenylamine 

1700 U 
350 u 

1700 u 
1700 tsT" 

350 u 
350 UCT 
350 u 
350 u 
350 u 

1700 u 
1700 u 

350 u 
350 u 
350 u 

1700 u 
350 u 
350 u 
64 J 

350 u 
350 u 
350 u 
700 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

FORM I SV-2 1/87 Rev. 



IF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
Lab Name: rnMPUCHEM LABS 
Lab Code: COMPU Case No.: 11335 
Matrix: (soil/water) SOIL 
Sample vt/vol: 30.2 (g/mL) 2 
Level: (low/med) LOW 
% Moisture: not dec. J. dec. 
Extraction: (SepF/Cont/Sonc) SQNC 
GPC Cleanup: (Y/N) fi PH: 7.a 

EPA SAMPLE NO. 

BZ6S9 Contract: 68-01-7267 
SAS No.: SDG No.: BZ687 

Lab Sample ID: 243775 
Lab File ID: GH043775ns 
Date Received: 02/03/89 
Date Extracted: 02/07/89 
Date Analyzed: 02/09/89 
Dilution Factor: 1.00 

Number TICs found: 14 CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 

COMPOUND NAME 
BLANK CONTAMINANT 
BLANK CONTAMINANT 
UNKNOWN SUBST. HYDROCARBON 
ALDOL 
ALDOL 
ALDOL 
UNKNOWN SUBST. HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 

RT EST. CONC. Q ' 
4.83 210 •aFF 
4.93 460 BJK 
5.63 1100 
5.80 500 bat £ 
6.25 500 AJfe-
6.45 390 AJ-T 
6.83 570 J 4 

14.00 360 J 
17.29 210 J 
17.59 250 J 
19.64 360 J 
21.35 1100 J 
22.09 1700 J F. 
23.17 460 J 

FORM I SV-TIC 1/87 Rev. 



IB 
SEMlVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM LABS 
Lab Code: COMPU Case No.: 11335 
Matrix: (soil/water) SOIL 
Sample wt/vol: 30.2 (g/mL) S 
Level: (low/med) LOW 
% Moisture: not dec. 47 dec. 
Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) H pH: 7.2 

Contract: 
SAS No.: 

EPA SAMPLE NO. 

BZ690 

SDG No.: BZ687 
Lab Sample ID: 243776 
Lab File ID: GH043776A16 
Date Received: 02/03/89 
Date Extracted: 02/07/89 
Date Analyzed: 02/09/89 
Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

108-95-2 Phenol 620 
111-44-4 bis(2-Chloroethyl) Ether 620 U 
95-57-8—— 2-Chlorophenol 620 u 
541-73-1— -1.3-Dichlorobenzene 620 u 
106-46-7-— -1.4-Dichlorobenzene 620 u 
100-51-6— —Benzyl Alcohol 620 u 
95-50-1 — 1.2-Dichlorobenzene 620 u 
95-48-7 2-Methylphenol 620 u 
39638-3 2-9 bis(2-Chloro isopropy1)Ether 620 

r 106-44-5— 4 -Methylphenol 620 r 
621-64-7————N-Nitroso-Di-n-Propylamine 620 u 
67-72-1-- —Hexachloroethane 620 u 
98-95-3—— Nitrobenzene 620 u 
78-59-1— Isophorone 620 u 
88-75-5-— 2-Nitrophenol 620 u 
105-67-9 2.4-Dimethylphenol 620 u 
65-85-0-————Benzoic Acid 2100 

u 111-91-1——bis (2-Chloroethoxy) Methane 620 u 
120-83-2— 2.4-Dichlorophenol 620 u 
120-82-1— —1f 2,4-Trichlorobenzene 620 u 
91-20-3————Naphthalene,, 620 u 
106-47-8 —4-Chloroaniline 620 u 
87-68-3 Hexachlorobutadiene _ 620 u 
59-50—7———4-Chloro-3-Methylphenol 620 u 
91-57-6——2 -Methy lnaphthalene 620 u 
77-47-4— Hexachlorocyclopentadiene 620 u 
88-06-2——2,416-Trichlorophenol 620 u 
95-95-4- 2.4.5-Trichlorophenol 3000 u 
91-58-7 2-Chloronaphthalene 620 u 
88-74-4—— 2-Nitroaniline 3000 u 
131-11-3— Dimethyl Phthalate 620 u 
208-96-8———Acenaphthylene 620 u 
606-20-2—— 2.6-Dinitrotoluene 620 u 

FORM I SV-1 1/87 Rev. 



1C 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO, 

Lab Name: COMPUCHEM LABS 
Lab Code: COMFU Case No.: 11335 
Matrix: (soil/water) SOIL 
Sample wt/vol: 30.2 (g/mL) S 
Level: (low/med) LOW 
% Moisture: not dec. 47 dec. 
Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) pH: 7.2 

Contract: 

SAS No.: 

BZ690 

SDG No.: BZ687 

Lab Sample ID: 243776 
Lab File ID: GH043776A1S 
Date Received: 02/03/ag 
Date Extracted: 02/07/39 
Date Analyzed: 
Dilution Factor: l.oo 

CAS NO. COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

99-09- 2 
83-32- 9 
51-28-5 
100-02- 7 
132-64-9 
121-14-2 
84-66- 2 
7005-72-3 
86-73-7 
100-01- 6 
534-52-1 
86-30- 6 
101-55- 3 
118-74-1 
87-86- 5 
85-01- 8 
120-12-7 
84-74-2— 
206-44-0—— 
129-00-0 
85-68- 7 
91-94-1 
56-55-3 
218-01-9—-
117-81-7 
117-84-0 
205-99-2—— 
207-08- 9 
50-32-8 — 
193-39-5 
53-70-3 
191-24-2 

3-Nitroani1ine. 
Acenaphthene. 
2,4-Dinitrophenol 
4-Nitrophenol 

——Dibenzofuran 
——2,4-Dinitrotoluene_ 

Diethylphthalate. 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nltroaniline 
4,6-Dinitro-2-Methylphenol. 
N-Nitrosodiphenylamine (1)" 
4-Bromophenyl-phenylether_J 
Hexachlorobenzene 

——Pentachlorophenol 
Phenanthrene 

-—Anthracene 
Di-n-Butylphthalate. 
Fluoranthene 
Pyrene. 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)Anthracene 

•—-Chrysene. 
bis(2-Ethylhexyl)Phthalate 
Di-n-Octyl Phthalate 

—Benzo (b) Fluoranthene 
•—Benzo (k) Fluoranthene 
—Benzo (a) Pyrene. 

Indeno(1,2,3-cd)Pyrene. 
—Dibenzo(a,h)Anthracene. 
-—Benzo(g,h,i)Perylene \ 

(1) - Cannot be separated from Diphenylamine 

3000 
620 

3000 
3000 

620 
620 
620 
620 
620 

3000 
3000 
620 
620 
200 

3000 
620 
620 
470 
620 
620 
620 

1200 
620 
620 

2500 
620 
620 
620 
620 
620 
620 
620 

U 
u 
u 

u 
u3" 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 

FORM I SV-2 1/87 Rev. 



IF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
EPA SAMPLE NO. 

BZ690 Lab Name: COMPUCHEM LABS Contract: 68-01—72^3 

Ub Coda! £2HESi- C"» >"••• SAS NO.: SK Ho., 
Matrix: (soil/water) SOIL 
Sample vt/vol: 30.2 (g/mL) 5 
Level: (low/med) LOW 
% Moisture: not dec. 47 dec. 
Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) PH: 7.2 

Lab Sample ID: 243776 

Lab File ID: GH04377Sjn^ 

Date Received: 02/03/ao 
Date Extracted: 02/07/ag 
Date Analyzed: 02/09/ag 
Dilution Factor: 1.00 

Number TICs found: 25 CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 

694-87-1 

COMPOUND NAME 
BLANK CONTAMINANT 
BLANK CONTAMINANT 
BICYCLO[4.2.0]OCTA-1,3,5-TRI 
UNKNOWN SUBST. HYDROCARBON ALDOL 
ALDOL 
ALDOL 
UNKNOWN SUBST. HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN SUBST. HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN SUBST. HYDROCARBON 
UNKNOWN SUBST. HYDROCARBON 
UNKNOWN SUBST. HYDROCARBON UNKNOWN 
"UNKNOWN 
UNKNOWN HYDROCARBON 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 

FORM I SV-TIC 1/87 Rev. 



c 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO. 

Lab Name: COMFUCHEM LABS 
Lab Code: COMPU Case No.: 11335 
Matrix: (soil/water) SOIL 
Sample vt/vol: 30.3 (g/mL) 
Level: (low/med) LOW 
% Moisture: not dec. dec. 
Extraction: (SepF/Cont/Sonc) SQNC 
GPC Cleanup: (Y/N) pH! 7.0 

Contract: 68-01-77*7 

SAS No- : SDG NO. : BZ687 
Lab Sample ID: 243777 
Lab File ID: GH043777A16 
Date Received: 02/03/89 
Date Extracted: 02/07/89 
Date Analyzed: 
Dilution Factor: 1.00 

CAS NO. COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KC 

108-95-2— 
111-44-4— 
95-57-8 
541-73-1— 
106-46-7— 
100-51-6— 
95-50.-1 
95-48-7 
39638-32-9 
106-44-5— 
621-64-7— 
67-72-1 
98-95-3-— 
78-59-1 
88-75-5 
1Q5-67-9— 
65-85-0 
111-91-1— 
120-83-2 — 
120-82-1— 
91-20-3 
106-47-8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

Phenol 
bis(2-Chloroethyl)Ether 
2-Chlorophenol. 

—--I,3-Dichlorobenzene 
—1/4-Dichlorobenzene 

Benzyl Alcohol 
1/2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)Ether 
4-Methyl phenol ' 

""~~N-Nltroso-Di-n-PropyTamjne 
Hexachloroethane 

——Nitrobenzene | 
—Isophorone. 

2-Nitrophenol. 
——2,4-Dimethylphenol 
—-Benzoic Acid 
—-bis(2-Chloroethoxy)Methane 

~2,4-Dichlorophenol 
—"112,4-Trichlorobenzene 

Naphthalene 
4-Chloroaniline 

—Hexachlorobutadiene 
4-chloro-3-Methylphenol 
2-Methylnaphthalene_ 
Hexachlorocyclopentadiene. 
2,4,6-Trichlorophenol 

•—2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene. 

"" ~2,6-Dinitrotoluene_ 

FORM I SV-1 1/87 Rev. 
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1C 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE 

BZ691 l*b CTKfg™' contract: 
tab cod.: £2HEL_ Case No.: 1133s SAS Ko-. 
Matrix: (soil/water) sorr. N°"' ®Z6a7 

Sample vt/vol: (g/mL) ̂  
Level: (low/med) LOW 
% Moisture: not dec. dec> 

Extraction: (SepF/Cont/Sonc) 
GPC Cleanup: (Y/N) pH; ? 

Lab Sample ID: 243777 
Lab File ID: GH0437771,,: 
Date Received: 02/03/fla 
Date Extracted: 02/07/qo 
Date Analyzed: 02/O9/«Q 

Dilution Factor: 1..00 
CAS NO. COMPOUND CONCENTRATION UNITS' 

(ug/L or Ug/Kg) UG/KG 

j»3-3?_9 I" 3-Nitroaniline 
51-28-5 Acenaphthene ' }^l====X2gS2^i-

~°lb«ns0f„ran 
84-66-2—— Zlli *-pinitr°t°luen«. 
7005-72-3 —I ^^thylphthalate, 

-nû renyl-ph,nyT«̂  
4-Nitroaniiine — 534-52-1—- - _ , _ 

86-30-6 N-Nitrn«oH?~v~Methylpheno1 101-55-3—. . *itrosodiPhenylamine (i> 101-55-3— *4-*â «KaiP?enylanine I 
118-74-1 Hrvnch??einY Ph6nylether 
87-86-5— «exachlorobenzene 
85-01-8— I Pentachlorophenol —Phenanthrene 

Anthracene ~~ ' 120-12-7-
84—74—0 
206-44-0 --I Di-n-Butylphthalate 
85-68-7 ryrene. 
91-94-1—III—:;uJyl5fnfylPhthalate__ 
56-55-3 f»l0r0benzidine 
218-01-9— ®«n2°(a) Anthracene 
ii7-8i-?~— 117-84-0— 5}1'fl;EtHyxnexyi) Phthalate 
205-99-2 BenzZ?hfS Phthalate 
207-08-9 -BMM/i!SUOranthene— 
50-32-8 BIM£,» ! JiU°ranthene— 193-39-5—— ®®nz°(a) Pyrene _ 
53-70-3 —DihfU* * /'2'3"cd) Pyrene 
191-24-2 Sî /°(!'f)Anthrac®ne Benzo(g,h,i)Perylene 

2100 
440 
2100 
2100 
440 
440 
440 
440 
440 

2100 
2100 
440 
440 
440 

2100 
440 
440 
440 
440 
440 
440 
880 
440 
440 
680 
440 
440 
440 
440 
440 
440 
440 

U 
u 
u 
F" r 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

FORM I SV-2 
1/87 Rev. 



IF EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab iijmr' f̂fWTCHEM LABS Contract: 69-p;-73<?? 
Lab Code: rflMPU Case No.: 11335 SAS No.: SDG No.: BZ687 

Matrix: (soil/water) S£IL— 
Sample wt/vol: ?9t3 (<?/»L) S 
Level: (low/med) LOW 
% Moisture: not dec. 26 dec. 
Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) fi pH: 7.0 

Number Ties found: 23 

Lab Sample ID: 243777 
Lab File ID: GH043777A16 
Date Received: 02/03/89 
Date Extracted: 02/07/89 
Date Analyzed: 02/09/89 
Dilution Factor: l.oo 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) US/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q ' 
aasnaaanaaaaaa ssasssaassaaoasanaansassssss asaasaaa sssaasasssaaa aaaaa 
1. BLANK CONTAMINANT 4.90 450 
2. UNKNOWN SUBST. HYDROCARBON 5.60 1200 JM 
3. ALDOL 5.77 800 
4. ALDOL 6.22 1500 *Zr~ 5. UNKNOWN 6.80 620 JN 
6. UNKNOWN HYDROCARBON 15.25 710 j 
7. UNKNOWN HYDROCARBON 15.69 490 
8. UNKNOWN HYDROCARBON 16.10 540 j 
9. UNKNOWN HYDROCARBON 16.54 710 j 
10. UNKNOWN HYDROCARBON 17.02 580 j 
11. UNKNOWN 17.25 490 j 
12. UNKNOWN 17.37 310 j 
13. UNKNOWN HYDROCARBON 17.55 890 j 
14. UNKNOWN HYDROCARBON 18.20 450 j 
15. UNKNOWN HYDROCARBON 18.99 1000 j 
16. -UNKNOWN 19.60 710 j! 
17. UNKNOWN 19.85 1800 J 18. UNKNOWN 20.32 400 Jj 
19. UNKNOWN 20.99 1800 J1 
20. UNKNOWN 21.30 1700 J 
21. UNKNOWN 22.04 1400 
22. UNKNOWN 22.29 540 
23. UNKNOWN 23.10 620 JN 

FORM I SV-TIC 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPtrrwp̂  fArf. 

Ub code: S2HBL Case No.: SAS , 
Contract: 68-oi-77*7 

EPA SAMPLE 

BZ692 

Matrix: (soil/water) so IT. 
Sample vrt/vol: (g/mL) 

Level: (low/med) LOW 
% Moisture: not dec. 14 dec> 

Extraction: (SepE/cont/Sonc) JJJJJ 

GPC ClMnuP; C/H) H_ pH. 

SDG No.: BZ6B7 

CAS NO. 

108-95-2— 
111-44-4— 
95-57-8 
541-73-1— 
106-46-7— 
100-51-6 
95-50-1 
95-48-7 
39638-32-9 
106-44-5— 
621-64-7— 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2— 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06-2—— 
95-95-4 
91-58-7 
88-74-4—— 
131-11-3 
208-96-8 
606-20-2 

COMPOUND 

Lab Sample ID: 24377ft 
Lab File ID: SH04377flA1* 
Date Received: 02/03/ftft 
Date Extracted: 02/07/ao 
Date Analyzed: 02/09/flQ 
Dilution Factor: 1.0 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KC Q 

—Phenol 

~~~1>3-Dichlorobenzene ~ 
"~~1» 4~Dichlorobenzene 
-—Benzyl Alcohol 
"~""1» 2-Dichlorobenzene 

2-Methylphenol - 'a-wiAjxpaenoj. 

N-Nitroso-ni.nlD-—N-Nitroso-Di-n-Propylamine' 
—Hexachloroethane 
—Nitrobenzene "— 
—Isophorone. " 
—2-NitrophenoI 
—2,4-Dimethylphenol 
—Benzoic Acid -owi«oic acia 

,7»«-wuoroecnoxy] 
"~i'4 ~Dlcbl°rophenol 
:"i:̂ .4:Trichlorob«n"ne Naphthalene 
-4-chloroaniline_ -* »«A«toaniiine 
Mexachlorobutadiene 

."li 3 -Methy iphiĤ r .~„Methy1naPbtha1ene_ ..neT-ny i naphtha 1 ene — 
IIIZI?afa®hi0f0?ycl0Pentadiene 2,4,6-Trichlorophenol ~ r'®*•ticnxoropnenol 

,'4'5-Trichlorophenol" 
•"f-£bi°">naphthalene " 
—2-Hltroaniline 
-Dimethyl Phthalate 
—Acenaphthylene ~ • wnyxana 
2»6-Dinitrotoluene_ 

380 U 380 u 380 u 
380 u 380 u 380 u 380 u 380 u 380 ur 380 u 380 u 380 u 
380 u 380 u 
380 u 
380 Do 1800 <4 380 u 
380 u 380 u 380 u 
380 u .380 u 
380 u 380 u 380 u 380 u 1800 0 
380 [J 
1800 J 
380 ( J 
380 I J 
380 I J 

form I sv-i 1/87 Rev. 



I 
1C 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM LABS 
Lab code: COMPU Case No.: 11335 
Matrix: (soil/water) SOIL 
Sample wt/vol: 30.4 (g/mL) S 
Level: (low/med) LOW 
% Moisture: not dec. dec. 
Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) H_ PH: 5.9 

EPA SAMPLE NO. 

BZ692 Contract: 68-0l-72fii 

SAS No.: SDG No.: BZ687 
Lab Sample ID: 243778 
Lab File ID: GH043778A16 
Date Received: 02/03/89 
Date Extracted: 02/07/89 
Date Analyzed: 02/09/89 
Dilution Factor: l.o 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

99-09- 2 
83-32- 9 
51-28-5 
100-02- 7 
132-64-9 
121-14-2 
84-66- 2 
7005-72-3 
86-73-7 
100-01- 6 
534-52-1 
86-30- 6 
101-55- 3 
118-74-1 
87-86- 5 
85-01- 8 
120-12-7 
84-74- 2 
206-44-0—--
129-00-0 
85-68- 7 
91-94-1 
56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9—— 
50-32-8 
193-39-5 
53-70-3-
191-24-2 

3-Nitroaniline 
Acenaphthene. 
2,4-Dinitrophenol. 
4-Nitrophenol 
Dibenzofuran 

——2,4-Dinitrotoluene. 
Diethylphthaiate. 
4-Chlorophenyl-phenylether 

——Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphenol_ 
N-Nitrosodiphenylamine (l) ~ 
4-Bromophenyl-phenylether_I 

-—Hexachlorobenzene 
—Pentachlorophenol 

Phenanthrene 
—Anthracene 

Di-n-Butylphthalate. 
Fluoranthene I 
Pyrene. 
Butylbenzylphthalate 

'—3,3' -Dichlorobenzidine 
—Benzo(a)Anthracene 

Chrysene 
bis(2-Ethylhexyl)Phthalate 
Di-n-Octyl Phthalate I 

—Benzo (b) Fluoranthene 
—Benzo(k)Fluoranthene 
—Benzo (a) Pyrene. 

Indeno(1,2,3-cd)Pyrene 
Dibenzo (a, h) Anthracene, 

—Benzo(g,h,i)Perylene 

(1) - Cannot be separated from Diphenylamine 

1800 
380 

1800 
1800 

380 
380 
380 
380 
380 

1800 
1800 

380 
380 
380 

1800 
380 
380 
380 
380 
380 
380 
760 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 

U 
Sr 
U 
or 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

FORM I SV-2 1/87 Rev. 



IF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
EPA SAMPLE NO. 

Lab Name: COMPUCHEM TABS 
Lab Code: COMPU case No.: 11335 
Matrix: (soil/water) SOIL 
Sample wt/vol: 30.4 (g/mL) 5 
Level: (low/med) LOW 
% Moisture: not dec. i± dec. 
EXTRACTION: (SEPF/CONT/SONC) sonc 

GPC CLEANUP: (Y/N) U PH: 5.9 

Number TICs found: 6 

BZ692 Contract: 68-01-7263 

SAS No.: SDG No.: B2687 
Lab Sample ID: 243778 
Lab File ID: 
Date Received: 02/03/89 
Date Extracted: 02/07/89 
Date Analyzed: 02/09/89 
Dilution Factor: l.o 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KS 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
1. 
2. 
3. 
4. 
5. 
6. 

BLANK CONTAMINANT 
BLANK CONTAMINANT 
ALDOL 
ALDOL 
UNKNOWN SUBST. HYDROCARBON 
UNKNOWN 

4.88 
4.95 
5.83 
6.27 
6.87 
21.34 

460 
730 
770 
540 
570 
420 

<tsf § 
sH 

FORM I SV-TIC 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BZ625 
Lab Name: COMPUCHEM LABS Contract: 68-01-7263 
Lab Code: COMPU Case No.: 11335 SAS No.: _ SDG No.: BZ625 
Matrix: (soil/water) WATER 
Sample vt/vol: 1QQQ (g/»L) ML 
Level: (low/med) LOW 
% Moisture: not dec. dec. 
Extraction: (SepF/Cont/Sonc) SEPF 
GPC Cleanup: (Y/N) M pH: 

Lab Sample ID: 243752 
Lab File ID: GH943752A15 
Date Received: 02/03/89 
Date Extracted: 02/07/89 
Date Analyzed: 02/07/89 
Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) U<5/L 

108-95-2 
111-44-4 — 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7— 
39638-32-9 
106-44-5 
621-64-7 
67-72-1 
98-95-3-
78-59-1 
88-75-5 
105-67-9 -
65-85-0 
111-91-1 
120-83-2—-
120-82-1—— 
91-20-3 
106-47-8— 
87-68-3— 
59-50-7—— 
91-57-6 
77-47-4--— 
88-06-2— 
95-95-4— 
91-58-7 — 
88-74-4— 
131-11-3 
208-96-8—— 
606-20-2 

-—Phenol. 
bis(2-Chloroethyl)Ether. 

—2-Chlorophenol. 
—1,3-Dichlorobenzene. 
—1,4-Dichlorobenzene_ 
—Benzyl Alcohol. 
—1,2-Dichlorobenzene_ 

2-Methylphenol. 
bis(2-Chloroisopropy1)Ether. 

—4-Methylphenol. 
N-Nitroso-Di-n-Propylamine 
Hexach1oroethane 

—Nitrobenzene 
—Isophorone. 
—2-Nitrophenol 
—2,4-Dimethylphenol. 
—Benzoic Acid 
—bis (2-Chloroethoxy) Methane. 
—2,4 -Dichlorophenol. 
—1,2,4-Trichlorobenzene. 
—Naphthalene. 

——4-Chloroaniline 
—-Hexachlorobutadiene. 
—4-Chloro-3-Methylphenol. 
—-2-Methylnaphthalene_ 

Hexachlorocyclopentadiene. 
—-2,4,6-Trichlorophenol 
—2,4,5-Trichlorophenol 
—2 -Chi oronaphthal ene 
—2-Nitroaniline 
—Dimethyl Phthalate. 
—Acenaphthylene. 

2,6-Dinitrotoluene. 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 
10 u  ̂
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 
10 u 
10 u 
10 u 

FORM I SV-1 1/87 Rev. 
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1C 
SEMIVOIATILE ORGAHICS ANALYSIS DATA SHEET 

Contract: 68-01-7261 

EPA SAMPLE NO. 

wb Name: CQMTffCHEH LABS 
BZ625 

Mb code: ̂  Case No-: SAS No.: 
Matrix: (soil/water) WATER 
sample vt/vol: 1QQQ (g/oL) ML 
Level: (low/med) LQW 
% Moisture: not dec. dec. 
Extraction: (SepF/Cont/Sonc) SEPF 
GPC Cleanup: (Y/N) M pH: 

SDG No.: BZ625 

Lab Sample ID: 243752 

Lab File ID: GH043752A15 
Date Received: 02/03/80 
Date Extracted: 02/07/89 
Date Analyzed: 02/07/89 
Dilution Factor: l.o 

CAS NO. COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

99-09- 2 
83-32- 9 
51-28-5 — 
100-02- 7 
132-64-9 
121-14-2 
84-66- 2 
7005-72-3 
86-73-7-
100-01- 6 
534-52-1 
86-30- 6 
101-55- 3 
118-74-1— 
87-86- 5 
85-01- 8 
120-12-7 
84-74-2 — 
206-44- 0 
129-00-0—— 
85-68-7— 
91-94-1 — 
56-55-3 
218-01-9— 
117-81-7 
117-84-0—— 
205-99-2—— 
207-08- 9 
50-32-8 — 
193-39-5—• 
53-70-3 
191-24-2 

—3-Nitroani1ine. 
——Acenaphthene. 

2,4-Dinitrophenol. 
——4 -Nitrophenol I 
——Dibenzofuran 
~ 2,4-Dinitrotoluene. 
——Diethylphthalate 
—-4-Chlorophenyl-phenylether 
—-Fluorene 
—4 -Ni troanil ine 
• 4,6-Dinitro-2-Methylphenol 
—N-Nitrosodiphenylamine (l)~ 

4-Bromopheny1-phenyletherj 
—Hexachlorobenzene 
——Pentachlorophenol 

Phenanthrene 
—Anthracene. 
—-Di-n-Butylphthalate. 

Fluoranthene " 
—Pyrene. 

Butylbenzylphthalate 
'"""3,3'-Dichlorobenzidine. 
'—Benzo (a) Anthracene I 
——Chrysene. 

•bis(2-Ethylhexyl)Phthalate 
Di-n-Octyl Phthalate 

—Benzo(b)Fluoranthene 
—Benzo(k)Fluoranthene 

Benzo(a)Pyrene. 
Indeno(1,2,3-cd)Pyrene. 

•—Dibenzo(a,h)Anthracene 
Benzo(g,h,i)Perylene 

1) - Cannot be separated from Diphenylamine 

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FORM I sv-2 1/87 Rev. 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Naae: COMPUCHFW rftBS 
tab COS.: SSttHL, c„. „0.: SAS No ; 

Matrix: (soil/water) WATER 
SampX. wt/voX: lsm_ (g/mL) ̂  

Level: (lov/med) low 

* Moisture: not dec. <jec> 

Extraction: (SepP/cont/Sonc) sepp 
GPC Cleanup: (y/n) g pH. 

Contract: 68-01-7?*-, 

EPA SAMPLE NO. 

BZ693 

SDG No.: BZ62S 
Lab Sample ID: 24376; 

Lab File ID: GH0437^2ff1« 

Date Received: 02/03/39 
Date Extracted: 02/07^99 
Date Analyzed: 02/07/09 
Dilution Factor: 1.0 

CAS NO. 

108-95-2 
111-44-4 
95-57-8 
541-73-1 
106-46-7—— 
100-51-6 
95-50-1-
95-48-7 
39638-32-9— 
106-44-5—— 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2-
120-82-1 
91-20-3 
106-47-8—— 
87-68- 3 — 
59-50-7 
91-57-6—— 
77-47-4 — 
88-06-2— 
95-95-4——— 
91-58-7 
88-74-4——. 
131-11-3-
208-96-8 
606-20-2— 

COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/Kg) uc/r. 

Phenol 
Ether 

2 "Chlorophenol ~ 
'3-Dlchlorobenzene 

i'4~Dichlorobenzene ~ 
Benzyl Alcohol ——4|—j *•* Axconoi 

~~~-lf2'Dlchlorobenzene 
2-Methylphenol 1 

:::-i-Sgrr°tyi >Eth,r-1 

itrobenzene 
—— Isophorone 

2-N1trophenol 
2,4-Dimethylphenol 
Benzoic Acid. AC1Q 

i:"i:«ii:Tfichloroben"ne" 
Naphthalene 

-—4-Chloroanlline •• J. oroan.ll lne 
®8*a8bi°robutadIene~ uBuuaiont 
2 -Me thy i naphtha 1 ene____~" 

'IIZ5 fafhi°f°pycloPentadiene 
2,4,6-Trichlorophenol " 

f'Tfichlorophenol 
'•~*"S?ioronaPbthalene " —2-Nitroanlline — 
—Dimethyl Phthalate" 
—Acenaphthylene " 

°""2t6-Dinitrotoluene_ 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
50 
10 
10 
10 

u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

FORM I sv-l 
1/87 Rev. 
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1C 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

; RR?NN™* TABS CONTRACT: 68-01-73^ 
Lab Na®e 

Lab Code: CnMpa Case N°*5 11335 SAS No*: 

Matrix: (soil/water) WATER 
Sample wt/vol: 1S2M- (9/*>L) ML__ 
Level: (lov/med) I£H 
% Moisture: not dec. dec. 
Extraction: (SepF/Cont/Sonc) SEPF 
GPC Cleanup: (Y/N) H pH: 

EPA SAMPLE NO, 

BZ693 

SDG NO.: BZ625 

CAS NO. COMPOUND 

Lab Sample ID: 243762 
Lab File ID: GH043762B1S 
Date Received: 02/03/89 
Date Extracted: 02/07/89 
Date Analyzed: 02/07/89 
Dilution Factor: 1.0 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

99-09-2—— 
83-32-9—— 
51-28-5 
100-02- 7 
132-64-9 
121-14-2 
84-66- 2 
7005-72-3 
86-73-7 
100-01- 6 
534-52-1 
86-30- 6 
101-55-3—— 
118-74-1 
87-86- 5 
85-01- 8 
120-12-7 
84-74-2 — 
206-44- 0 
129-00-0 
85-68- 7 
91-94-1— 
56-55-3— 
218-01-9—-
117-81-7 
117-84-0 
205-99-2 
207-08- 9 
50-32-8-
193-39-5 
53-70-3 
191-24-2 

——3-Nitroaniline. 
— Acenaphthene. 
—2,4-Dinitrophenol. 
——-4-Nitrophenol I 
—Dibenzofuran 
"-—-2,4-D in itro toluene, 

Diethylphthalate. 
4 —Chioropheny1—pheny1ether 
-Fluorene 

—-4-Nitroaniline_ 
4,6-Dinitro-2-Methylphenol 

——N-Nitrosodiphenylamine (l)" 
4-Bromophenyl-phenylether_J 

—-Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 

—Anthracene, 
Di-n-Butylphthalate 
Fluoranthene 

—-Pyrane. 
•—-Butylbenzylphthalate 
——3,3 ' -Dichlorobenzidine. 

Benzo(a)Anthracene ~ 
—•—Chrysene. 
——bis(2-Ethylhexy1)Phthalate, 

Di-n-Octyl Phthalate 
—Benzo (b) Fluoranthene 
—-Benzo(k)Fluoranthene 
— Benzo(a)Pyrene, 
——Indeno(l,2,3-cd)Pyrene. 

'-Dibenzo (a,h) Anthracene 
Benzo(g,h,i)Pervlene 

(1) - Cannot be separated from Diphenylamine 

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FORM I SV-2 1/87 Rev 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET trA oAMrLE NO < 

BZ687 Lab Name: COMPUCHEM LABORATORIES Contract: 68-01-7263 
Lab Code: COMPU Case No.: UUL. SAS No.: SDG No.: BZ687 
Matrix: (soil/water) SOIL 
Sample wt/vol: 30.4 (g/mL) G 
Level: (low/med) LOW 

% Moisture: not dec. _g dec. 
Extraction: (SepF/Cont/Sonc) SONG 
GPC Cleanup: (Y/N) H PH: 7.7 

Lab Sample ID: 243764 
Lab File ID: 
Date Received: 02/03/fig 
Date Extracted: 02/07/89 
Date Analyzed: 02/10/89 
Dilution Factor: 1.00 

CAS NO. COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KS 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3 
959-98-8 
60-57-1 — 
72-55-9 
72-20-8 
33213-65-9 
72-54-8 
1031-07-8 
50-29-3 
72-43-5 
53494-70-5 
5103-71-9 
5103-74-2 
8001-35-2 
12674-11-2 
11104-28-2 
11141-16-5—• 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5-— 

—alpha-BHC 
—beta-BHC_J 
—delta-BHC 
—gamma-BHC (Lindane), 
--Heptachlor " 
—Aldrin 
—Heptachlor epoxide 
—Endosulfan I ~ 
•-Dieldrin 
—4,4'-DDE 
—Endrin 
—Endosulfan II 
—4,4'-DDD 
—Endosulfan sulfate 
—4,4'-DDT 
Methoxychlor 
Endrin ketone 

—alpha-Chlordane_ 
-gamma-Chlordane" 
-Toxaphene ~ 
-Aroclor-1016 
-Aroclor-1221 
-Aroclor-12 3 2 
-Aroclor-1242 
-Aroclor-1248 
-Aroclor-1254 
-Aroclor-1260 

8.6 U 
8.6 U 
8.6 u 
8.6 u 
8.6 u 
8.6 u 
8.6 u 
8.6 u 
17. u 
17. u 
17. u 
17. u 
17. u 
17. u 
17. u 
86. u 
17. u 
86. u 
86. u 
170 u 
86. u 
86. u 
86. u 
86. u 
86. u 
170 u 
170 u 

FORM I PEST 1/87 Rev. 



ID EPA SAMPLE MO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUC-HEM LABORATORIES Contract: 63-01-7263 
Lab Code: COMPU Case No.: 11335 SAS No.: SDG No.: BZ687 
Matrix: (soil/water) SOIL 
Sample wt/vol: 30.5 (g/mL) Q 
Leve1: (1ov/med) LOW 
I Moisture: not dec. 14 dec. 
Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) N pH: 7.3 

Lab Sample ID: 243765 
Lab File ID: 

CAS NO. COMPOUND 

Date Received: 02/03/89 
Date Extracted: 02/07/89 
Date Analyzed: 02/10/89 
Dilution Factor: l.oo 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG q 

319-84-6—• alpha-BHC 9.1 U 319-85-7 beta-BHC 9.1 U 319-86-8 delta-BHC 9.1 U 58-89-9 gamma-BHC (Lindane) 9.1 U 76-44-8 Heptachlor 9.1 U 309-00-2 Aldrin 9.1 U 
1024-57-3 Heptachlor epoxide 9.1 U 
959-98-8 Endosulfan I 9.1 U 60-57-1 Dieldrin 18. U 
72-55-9 4.4' -DDE 18. U 
72-20-8 Endrin 18. u 
33213-65-9— Endosulfan II 18. u 
72-54-8' 4,4' -DDD 18. u 
1031-07-8-— Endosulfan sulfate .18. u 
50-29-3 4.4'-DDT 18. u 
72-43-5 — Methoxvchlor 91. u 
53494-70-5 —Endrin ketone 18. u 
510.3-71-9—••»—alpha-Chlordane 91. u 
5103-74-2 gamma-Chlordane 91. u 8 0 01 - 3 5 - 2 —•——1Toxaehene 180 u 
12674-11-2 Aroclor-1016 91. u 
11104-28-2———Aroclor-1221 91. u 
11141-16-5-—'—Aroclor-1232 91. u 
53469-21-9— Aroclor-1242 91. u 
12672-29-6 Aroclor-1248 91. u 
11097-69-1———Aroclor-1254 180 u 
11096-82-5—-—Aroclor-12 60 180 u 

FORM I PEST 1/87 Rev. 



PESTICIDE ORGANICS ANALYSIS DATA SHEET oHrlfLci .'JO, 

Lab Name: COMPUCHT̂ t LABORATORIES Contract: 
Lab Code: COMPU Case No.: 11335 SAS No.: 
Matrix: (soil/water) SOIL 
Sample wt/vol: 30.2 (g/mL) g 
Level: (low/med) LOW 
% Moisture: not dec. _7 dec. 
Extraction: (SepF/Cont/Sonc) song 

GPC Cleanup: (Y/N) n_ PH: 7.a 

5Z689 

SDG No.: BZ687 

Lab Sample ID: 243775 
Lab File ID: 
Date Received: 02/03/aq 
Date Extracted: 02/07/89 
Date Analyzed: 02/10/ag 
Dilution Factor: 1. q q  

CAS NO. COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9— 
72-54-8 
1031-07-8 
50-29-3 
72-43-5-
53494-70-5 
5103-71-9 
5103-74-2 
8001-35-2 
12674-11-2 
11104-28-2 
11141-16-5 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 

—alpha-BHC 
—beta-BHC_2 
—delta-BHC 
—gamma-BHC (Lindane) 
—Heptachlor ' 
—Aldrin 
—Heptachlor epoxide 
—Endcsulfan I ~ 
—Dieldrin 
—4,4'-DDE 
—Endrin 
-Endosulfan II 
—4(4'-DDD 
—Endosulfan sulfate 
—4,4'-DDT 

—Methoxychlor_ 
Endrin ketone 

—alpha-Chlordane_ 
-gamma-Chlordane" 
-Toxaphene 
-Aroclor-1016 
-Aroclor-1221 
-Aroclor-1232 
-Aroclor-1242 
-Aroclor-1248 
-Aroclor-1254 
-Aroclor-1260 

8.5 U 
8.5 U 
8.5 u 
8.5 u 
8.5 u 
8.5 u 
8.5 u 
8.5 u 
17. u 
17. u 
17. u 
17. u 
17. u 
17. u 
17. u 
85. u 
17. u 
85. u 
85. u 
170 u 
85. u 
85. u 
85. u 
85. u 
85. u 
170 u 
170 u 

FORM I PEST 1/87 Rev. 



ID 
PESTICIDE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO. 

BZ690 Lab Name: COMPUCHEM LABORATORIES Contract: 68-01-7267 

Lab Code: COMPU Case No.: 11335 SAS No.: SDG No.: BZ687 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.2 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 47 dec. . 

Extraction: (SepF/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) fi pH: 7.2 

CAS NO. COMPOUND 

Lab Sample ID: 243776 

Lab File ID: 

Date Received: 02/03/89 

Date Extracted: 02/07/89 

Date Analyzed: 02/10/89 

Dilution Factor: l.oo 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG q 

319-84-6 alDha-BHC 15. U 319-85-7 beta-BHC 15. u 319-86-8 delta-BHC 15. u 58-89-9 —gamma-BHC (Lindane) 15. u 76-44-8— ——Heptachlor 15. u 309-00-2 Aldrin 15. u 1024-57-3——Heptachlor epoxide 15. u 959-98-8- —Endosulfan I 15. u 60-57-1 Dieldrin 30. u 72-55-9— 4,4'-DDE 30. u 72-20-8— —Endrin 30. u 33213-65-9———Endosulfan II 30. u 72-54-8— 4,4' -DDD 30. u 1031-07-8 —Endosulfan sulfate 30. u 50-29-3 4,4'-DDT 30. u 72-4 3-5———-Methoxvchl or 150 u 53494-70-5—Endrin ketone 30. u 5103-71-9-—-—-alpha-Chlordane 150 u 5103-7 4-2— —gamma-Chlordane 150 u 
8001-35-2 Toxaphene 300 u 12674-11-2— Aroclor-1016 150 u 11104-28-2 Aroclor-1221 150 u 11141-16-5——Aroclor-1232 150 u 53469-21-9 —ArOClor-1242 150 u 12672-29-6 ArOClor-1248 1200 
11097-69-1——Aroclor-1254 300 u 11096-82-5— Aroclor-1260 300 u 

FORM I PEST 1/87 Rev. 



PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM LABORATORIES Contract: 

Lab Code: COMPU Case No.: 11335 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.3 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 2£ dec. 

Extraction: (SepF/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) iL_ pH: 7.0 

trA SAMPLE NO. 

SDG No.: BZ687 

Lab Sample ID: 243777 

Lab File ID: 

Date Received: 02/03/89 

Date Extracted: 02/07/89 

Date Analyzed: 02/10/89 

Dilution Factor: l.oo 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84-6 
319-85-7 — 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3 
959-98-8 
60-57-1 
72-55-9 
72-20-8— 
33213-65-9 
72-54-8 
1031-07-8 
50-29-3--
72-43-5 
53494-70-5 
5103-71-9 
5103-74-2 
8001-35-2 
12674-11-2 
11104-28-2 
11141-16-5 
53469-21-9—-
12672-29-6 
11097-69-1 
11096-82-5 

—alpha-BHC 
—beta-BHC_ 
—delta-BHC 
--gamma-BHC (Lindane) 
—Heptachlor -
—Aldrin 
—Heptachlor epoxide 
—Endosulfan I ~ 
—Dieldrin 
—4,4'-DDE 
—Endrin 
—Endosulfan II 
—4,4'-DDD 
-Endosulfan sulfate 
-4,4'-DDT 
-Methoxychlor_ 
Endrin ketone 
-alpha-Chlordane_ 
-gamma-Chlordane" 
-Toxaphene ~ 
-Aroclor-1016 
-Aroclor-1221 
-Aroclor-1232 
-Aroclor-1242 
-Aroclor-1248 
-Aroclor-1254 
-Aroclor-1260 

11. U 
11. u 
11. u 
11. u 
11. u 
11. u 
11. u 
11. u 
21. u 
21. u 
21. u 
21. u 
21. u 
21. u 
21. u 
110 u 
21. u 
110 u 
110 u 
210 u 
110 u 
110 u 
110 u 
110 u 
110 u 
210 u 
210 u 

FORM I PEST 1/87 Rev. 



PESTICIDE ORGANICS ANALYSIS DATA SHEET SAMPLE NO, 

Lab Name: COMPUCHEM LABORATORIES Contract: 68-01-7263 

Lab Code: CCMPU Case No.: 11335 SAS No.: SDG No.: BZ687 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.4 (g/mL) £ 

Level: (low/med) LOW 

% Moisture: not dec. 14 dec. 

Lab Sample ID: 243778 

Lab File ID: 

Extraction: (SepF/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH: 5.9 

CAS NO. 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9 
72-54-8 
1031-07-8 
50-29-3 
72-43-5 
53494-70-5 
5103-71-9 -5 
5103-74-2 
8001-35-2 
12674-11-2 
11104-28-2 
11141-16-5 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5—-

COMPOUND 

Date Received: 02/03/89 

Date Extracted: 02/07/89 

Date Analyzed: 02/12/89 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

—alpha-BHC 
beta-BHC_J 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
-Heptachlor epoxide 
Endosulfan I 

—Dieldrin 
—4,4'-DDE 
—Endrin 
—Endosulfan II 
—4,4' -DDD 
—Endosulfan sulfate 
—4,4'-DDT 

-—Methoxychlor_ 
—Endrin ketone 
-alpha-Chlordane 
-gamma-Chlordane 
-Toxaphene 
-Aroclor-1016 
-Aroclor-1221 
-Aroclor-1232 
-Aroclor-1242 
-Aroclor-1248 
-Aroclor-1254 
-Aroclor-1260 

FORM I PEST 1/87 Rev. 



ID 
PESTICIDE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE 

BZ625 

Lab Sample ID: 243752 

Lab File ID: 

 ̂Name: COMPUCHEM LABORATORIES Contract: 68-01-7?*-. 
Lab Code: C2MEIZ Case No.: 11335 SAS No.: SDG No.: BZ625 
Matrix: (soil/water) WATER 
Sample wt/vol: IQQQ (g/mL) ML 
Level: (low/med) LOW 
% Moisture: not dec. dec. 
Extraction: (SepF/Cont/Sonc) SEPF 
GPC Cleanup: (Y/N) H PH: 

CAS NO. COMPOUND 

Date Received: 02/03/89 

Date Extracted: 02/06/89 

Date Analyzed: 02/06/89 

Dilution Factor: l.oo 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3 
959-98-8 
60-57-1 — 
72-55-9 
72-20-8 
33213-65-9 
72-54-8 
1031-07-8 
50-29-3 
72-43-5 
53494-70-5 
5103-71-9 
5103-74-2— 
8001-35-2 
12674-11-2-
11104-28-2 
11141-16-5 
53469-21-9—— 
12672-29-6—— 
11097-69-1 
11096-82-5 

—alpha-BHC 
--beta-BHCj 
—delta-BHC 
—gamma-BHC (Lindane) 
—Heptachlor 
—Aldrin 
—Heptachlor epoxide 
—Endosulfan I 
—Dieldrin 
—4,4'-DDE. 
—Endrin 
—Endosulfan II 
—4,4' -DDD 
—Endosulfan sulfate —4,4'-DDT 
—Methoxychlor_ 
—Endrin ketone 
- -a1pha-Chlordane. 
—gamma-Chlordane" 
—Toxaphene 
—Aroclor-1016 
—Aroclor-l22l" 
—Aroclor-1232' 
—Aroclor-1242" 
—Aroclor-1248" 
—Aroclor-1254' 
—Aroclor-1260" 

0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.50 u 
0.50 u 
1.0 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
1.0 u 
1.0 u 

1/87 Rev. 
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ID 
PESTICIDE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NC. 

BZ693 Lab Name: COMPUCHEM LABORATORIES Contract: 68-01-79*1 

Lab Code: COMPU Case No.: 11335 SAS No.: sDG No.: BZ625 

Matrix: (soil/water) WATER 

Sample wt/vol: 1000 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Lab Sample ID: 243762 

Lab File ID: 

Extraction: (SepF/Cont/Sonc) SEPF 
GPC Cleanup: (Y/N) H__ PH: 

CAS NO. COMPOUND 

Date Received: 02/03/89 

Date Extracted: 02/06/89 

Date Analyzed: 02/06/89 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L q 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2-
1024-57-3 
959-98-8— 
60-57-1 
72-55-9 
72-20-8 
33213-65-9 
72-54-8 
1031-07-8 
50-29-3 
72-43-5 
53494-70-5 
5103-71-9 
5103-74-2 
8001-35-2 
12674-11-2— 
11104-28-2— 
11141-16-5 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 

-alpha-BHC 
-beta-BHC_J 
delta-BHC 
-gamma-BHC (Lindane) 
-Heptachlor ' 
-Aldrin 
-Heptachlor epoxide 
-Endosulfan I ~ 
-Dieldrin 
-4,4'-DDE 
-Endrin 
-Endosulfan II_ 
-4,4'-DDD 
-Endosulfan sulfate 
-4,4'-DDT 

-—Methoxychlor__ 
—Endrin ketone 

alpha-Chlordane_ 
gamma-Chlordane" 
•Toxaphene 
-Aroclor-1016 
-Aroclor-1221 
-Aroclor-1232 
-Aroclor-1242 
-Aroclor-1248 
-Aroclor-1254 
-Aroclor-1260 

0 
0 
0 
0 
0 
c 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
1 
1 

.050 

.050 

.050 

.050 

.050 

.050 

.050 

.050 

.10 

.10 

.10 

.10 

.10 

.10 

.10 

.50 

.10 

.50 

.50 

.0 

.50 

.50 

.50 

.50 

.50 

.0 

.0 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

FORM I PEST 

SPHPLE OPTO PPCKPBE 
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/ 
^ual 

STANDARD OPERATING PROCEDURE 

luation of Metals Data for the 
^ntract Laboratory Program 
^pendix A.2: Data Assessment Narrative 

Page 4 of 30 

Dec. 1988 Date 
Number: HW-2 
Revision: 8 

/ms-" 

Reviewer JGHH fiulltrf- JA 

Contractor /Oos (Ftr x) 
site WAMUMQ f(JUD 
Lab 

Matrix: Soil 

Water Jj 
Other -— 

A.2.1 All data are of acceptable quality? Yes No 

If no, exceptions are noted below with reason(s) for 
rejection or qualification as estimated value (J). 

ai»K^\ur/^ms79-3n 

/ted)do 1% WtA&dted)c 

1\6J&. && fco.ws-) Je —3 7f-3?<r 
Sleeve '& fxi°z/&<.) ik 7a 

faoz/Zk,) k 

r/-*mx3jz;v?-3rf 
Sty At ftu M&X379-3W 

\J ^?hQX37?'3/H 



T NCR'"-AN " c \NAl. r - ' ri<,:4 

sr. Nam 

^ =i +• •- •. * 

KINNER & SHERMAN L AR ? 
N—• AK RNER CASE NO 

••'j . rn ! i • 

MR ,*-i 
ri-' . ' T .5 ~ i/J ~ 0 0 C 

Color Before: 3R0UN 
Color After: BROWN 

Comment s: 

STONES AND ROOTS 

CLaritv Before' 

Claritv After: 

' io . 
^er'- .rT;. ! ah. Tamo 1 e 
I • 1. i;.u 

Z4 
Oat:e Re.: e 1 . 

e n t r a t i • r r- in 1 t • i'.io/ - or MG/K'G dry weight 1 : M0 

C A - N'->. A n a 1 »•1 - CONEenfration:C 0 : M 
"7 4 ̂  O — O N _ R A I URN i NUM 5970.00: : F 7440-36-0 Ant i monv 3 . 7Q ; IJ N : p 
74 AO—33 — 2 Arseni c 2. 10: : F 7440-.? 3 Bar i urn 147.00; : p 
7440—41—7 Berv1 1 i um 0 .13 :5 E : p 
7440-41-7 C adm1um 0.56; u ; P 7440-70-2 C  a  1 i u m  7150.00; E : P 7440-47-.?, Chromium 2. 50: : p 
7440-4.5-4 Cobalt s.30 : B : P 74.40-50 —S Coooer 98.60: N*E :P 74?.'A-3<3-S Iron 23400.00: E : P 7430.02-i Lead 16.00: *$ ' F 7439~g=,-4 Magnesium 3390.00: E ; p 
74 ?"A — A — R Manganese 337.00; NE : P 7430-07-^ Mercury 0.09: IJ ; C v 7440-02-0 Nicke1 1. 90 : B : p 
7440-09-7 Potassium 317.00:B : p 
7752-49-2 Selenium 0.45:u T 7440-22-4 Si 1ver 1.60: IJ : P 
7440-23-5 Sodium 305.00:B : p 
7440-23-0 Thallium 0.26:u NW : r 
7440-62-2 Vanadi um 74.20 : E : p 
7440-66-6 Zinc 65.10: : F 

Cvanide : NR 

Texture: MEDIUM 
Artifacts: YES 

FORM T - IN 



I NOP'-AN r>; ANA' 
- - A  - a m  

OATi H F ~ T 

«,"n- jk'INNER * SHERMAN LAS­ MS X " 
• — Ui * — 01 1 • * 

n a r r 
1' on. irK Case No. 1 1 7 

• 'r''i] •' wa •" '• -T 

I i .-.IJ med > • ' -,g 

- -54. <-• 

'"onrentrntion Unil; 'ug/l_ 

A A • ADC No . • i^Ri 7 

!. ̂L"1 o 1 ^ IT' - O"2C2r — ~i ^ : 

r1 <3. t •— rf #?• f ~ i. vr-1 • »~ *; / i~;. 7 / - O 

mg/Kg drv weight): MG/KG 

CAS Mo Ana 1 C onc.'ntrat i on ! C. Q : M 
7i2A-AH-5 A 1 urn i nutn 3480.00! : p 
7 4 4 0 — 3 6 — 0 Ant i monv 3 . AQ : U N : P 7440—3 c — 2 An sen ir 2 . 20 : : F 7440- 3P-3 Bar i urn 145.00: : P 
7440--41 -7 Bery1 Ii urn 0 . 1 3 ; B E : F 7 A 4 O - A 1 — 7 C admium 0.63:B ' P 
"'440 — 70 — 2 C a 1 <? i um 6170,00: E P 
74a.0-4^-.3 Chromium i. so: u : P 
7440—48—4 Coba1t 7 60 : B : P 
7440—50—S 0 oncer S3,60: N*E : P 
74 3'3-30-F, Iron i7800.oo: E : P 
"A3a-Q.> 1 L ead 3. 70: .* : F 04.30-05-4 Magnes ium 3130.00: E : P 
743'A— S6 — 5 Manganese 274.oo: ME : P 
7430-P7-6 Mercury o. i o: u : cv 7440-02-0 Nickel l.30 : u : p 
7 440 —0O —7 Potassi um 331.oo:B : p 
7782 —4'P—2 Selenium 0,46;u "T ; F 7440—22—4 Si 1 ver i. 70: IJ 

"T : p 
7(4.40-23-5 Sodium 307.oo:B • p 
7440—23—0 Thai Iium 0.26:u NW : F 7440-62-2 Vanadium 62, 10 i E : p 
7440—66—6 Zinc is.so: :X ; P 

Cyanide . : : MR 

Color Before: BROUN 

Coior After: BROWN 

Comment s: 

STONES AND ROOTS 

Clarifcv Befor« 

Clarity After' 
Texture: MEL'IUM 
Artifacts: YES 

FORM 7 - TN 



INOPGAN'f ANA'1. t -• ;'m - A -Hcc' 

'.ab Name- IK INNER 3r SHERMAN LARA •'3 '< - -

-! ( • ? K I N t R Case No. 

t n =j,- ^ - A 

-.A Mo . 

- ~ W 8 — •  j  0 C o 

M , MP . 

% S'A L l • J 5 " 

3  y  -  i-  •  •  -  I " I  T  :  1 ab -• amr 1  e 
1 : ,0W' "'ate Re': e ' •/ 

O 7 7 

:ertrat ion 'n i t ? i  'jo / or mg/Kg drv weight': MG 

CA? No Ana 1 t e r oncentrat ionic 0 M 
T A 21=1 — 0 — 5 A 1 um i nurr. 520G.00: P 7AAQ-36-0 Ant i monv 3. 70 : (J N P 7AAQ-33-2 Ansen i o 2. 10 : 3 F 7AA0-3R-3 Barium 131.oo: P 7AAG-A1-7 Berv in um 0. 26 : s r P 
7440-41-7 C admium o.5o;u P 744G-70-2 Ca1c ium 5010.oo: E P 7AA0-A7—3 Chromi um i.so:u P 7 A A 0 — A 3 — A Coba1t 7.50:B P 
7440 — 50—o CocDer 58.101 N*E P 7A3«-?'5-6 Iron 16000.oo: E P 7A JA-QO— 1 Lead 2. 50 ; *S F 7A3<9-G5-A Magnesium 7500.00: E P ->A30-QA_5 Manganese 232.00: NE P -743Q_Q-7_^ Mercury o.09:u C v 
7AA0-02-0 Nickel l.70:u P 7440-0«9-7 Potassium 324.00:B F 7732-AQ-2 Selenium 0 , 4*9 : B •r F 
7AA0-22-A Silver i. 60: u P 
7AA0—2 3 — 5 Sodium 316.00:8 P 
7440-23-0 Thai1ium 0. 27 ; IJ NW F 
7440-62-2 Vanadium 50.50: E P 
7440-66-6 Zinc 35.10: .* P 

Cvani de 
. 

NR 

Ho Lor Before: BROWN 
Color After BROWN 

Comment s; 

STONE? AND ROOT? 

CLarit^ Before 1 

Clarity After-

Texture: MEDIUM 

Artifacts: VE? 

FORM T - IN 



=•!- ^rri— - ^TMMFR $ HERMAN 1.4?.' 

it"' '• • -k FMER 'Case Ml- . 

e ! •' low 

i 'l T ! 

; U 

,n * r -c t - -UJ - -i-.-;-

No . • r̂.'i. M,r, • •* 

L ab iomc11 - fD - OCOC : 

'JCITI1 RR A ] V/ .A,"J • ' (~| V 

C mcmtrat ion 'Jni t s f '.19/1. <•? r mg/Kg drv weighti: MC-/Kt3 

CA5 N.:. 

. 'i2g 

• 744G 
: 7440 
: 7440 
; 7440 
I 74 40 
7440 

I 7 44.0 
: 744 0 
• ~440 
: 74 34 
-4?-4 

; 7430, 
: T4 7Q. 
: 7(4.30. 

' 7440. 
: 7440. 
: 7732-
: 7440. 
7 440-

: 7440-
: 7440-
: 7440-

— i n — 
- 36—0 
-33-2 
-36-3 
-41-7 
-41-7 
-7Q-0 
-47-3 

<4. <3 4. 
-50-3 
-?Q-r, 

-•-5-4 
-'Jn -

-02-0 
-0Q-7 
-4Q-2 
-22-4 
-23-5 
-28-0 
-62-2 
-66-6 

Color Before: BLACK 

Co Lor After: BLACK 

Comment s: 

STONES 

Aria i - te 

A 1um1num 
Antimonv 
Arsenic 
Barium 
Berv 11 i um 
C admium 
Calei um 
Chrom i um 
Coba1t 
C ODDer 
Iron 
Lead 
Magnesium 
Manganese 
Mercurv 
Nicke i 
Fotassium 
Seleni um 
Si 1ver 
Sodi um 
Thai. 1 ium 
Vanadium 
Zinc 
Cyanide 

Concentrat ion : C 

10600 

113 
'3 

•mo 
11 

r» 

127, 
:5300. 

, 
3410. 
34.5 . 
0. 
43 . 

1330. 
G. 

524. 
0. 
52. 

212. 

. 00: 

. 70:1. 

. GO : 

. 00: 
, 00: e 
30: 
00: 
20: 
60' e 
00 
00: 
eo :  
GO : 
00: 
44i 
50: 
GO : 
03 IB 
50: u 
00 IB 
33 I U 
40 I 
001 

Claritv Before: 

Claritv After: 

Q : M 

I r 
N I p 

I F 
I P 

E IP 
I P 

E : P 
: P 
: p 

N*E : P 
E : P 

: F 
E • P 
ME 1P 

I cv 
: p 
: P 

w T :F 
: P 
: P 

NWI IF 
E IP 
* : p 

I MR 

Texture: FINE 

Artifacts: YES 

FORM I - IN 



IM'jfrr-AN T 7 

! - < > •  I N N E R  *  S H E R M A N  L A B 5  

i •rf-f- : -•'< INER Case No . : i ! ' 7.: 

Nat; • • r r, TL 

I 1 i •••w 1 : i OW 

-• i 

~ = A -A, 
.  T  M i *  A ~ 4 5HP-7 

Mg> 5? .5 
.--.nfr 5 _LJ ;  _oor,A • 

'A7 No . : i(-'G M,-. . - vis , 

: at"' -"amoie tO • ? ?02"" -n. 

"•ate S«i ;  e  i  ved:  02/0* ' '  ?• 

' - N T r A t L ON !r, I t" : 1 , ,0 / . or mo/Kg drv weight' • MG 

CA i . N'- Analvte ,;,-,n.--ntration:C Q : M 
7.1 "-"A — 3IJ— 5 A Iuminum 1 70QQ .. on: : p • & £K L' J > FT* ~ 0 Ant i mony 4.50!L N : P • 7 ST & O — 3 $ —• 3 Ar sen i <• 3 . 50: 

N 
: F 7440-39-? Bar i um 130.00: : P 

7440-41-7 Berv111 urn 0.43:3 E : P 
7440-41-7 Cadmium 0.90 I B 1 r 7440-70-2 Calcium 6420.001 E : P 
7440—47—3 Chromium 6. 20 1 ; p 
7440—43—4 Cobalt 11.601B : p 
7440-50-3 Coooer 34.301 N*E : p 74.30— 30-6 Iron 24100.001 E : p 74?<3-02-l Lead 4 . 30 I "S : F 7439—95—4 Magnesium 4330.001 E ; P 
7439-96-5 Manganese 611.00; NE : p 74.?<A —97 —6 Mercurv 0.14 1 

NE 
: cv 7440-02-0 Nickel 3 . 20 1 B : P 

7440-09-7 Potassium 364.001B : p 
7732-49-2 Selenium 0.56 1 U r : F 7440-22-4 Si 1ver 2.00IU r : p 
7440—23—5 Sodium 341 .001B 1P 7440—28—0 Thai1ium 0.321U NU : F 7440-62-2 Vanadium 77.201 E : P 7440—66—6 Zinc 71.401 X : p 

Cyanide , : NR Cyanide 
T : NR 

Co).or- Before: BROUN 

Color After: BROWN 

Commerits: 

STONES 

Clarity Before: _____ Texture: FINE 

Clarity After: Artifacts: YE? 

FORM T - TN 7/ a 7 



l -Ji; a,'"- • -.k [MNE? St 4 = -

y|-,y • 

• "• i* * ' if ? 

I 1 : 

1 ,"i 

a-e N.- - A 

. =<h =«111c ' 

'at e P — '• e \ 

i ijr.ifi 1 •••r~ mg/Kg drv weight: I: hC/kh 

: (" A s fj. . •Ana; >'!"e C '-'H'T entrat i on : C 0 : M 
"*"4 2'9- 90 — 5 A 1 um inum 1000 . 00: : p 
* 44 0 — So— 0 Ant 1mon y 4. 10: u N : P 
'' A A 0 ~ 3 5 — 2 Ar»?n 1 3 . 40 ; ; F ~440-39-3 Bar i um 193.00: ; p 
'440-41-7 Ber v 1 i i urn 0.29:3 E : P 74 a 0 — 4 1 — 7 Cadm i 1 tm 0. 6 2 :1 J 1 P 
7 44 0 — 7 0 — .7 C a 1c i urn 3530.00; £ ' p 7 4 4t.i • • 4 7 — 3 Chrom i um L . «O: U ; F "'4.40-4-3 — 4 Coba1t 9.QO : B : P 
7 4 4 0 — 3 0 — 3 C oooer .34 . 30 1 N:'E :P 
74 'X o _ f Q _ T rnn 20900.G0I F : p "4 7 9-o-; - ! ' L-ad 2 . 40 : : F -74 7Q_0=._4 Magnes i um 3300.00: £ : r 
74.lA-'iJh - f, Manganese 797.00; ME 1 P 74 -.O — g"7 — ̂  Meroi.tr» 0.10:u : CV 7 <4 4 0 — 0 0—0 Ni oWel 1.90:u : P 
74A0-no-7 Potassium 644.00:B : p 
77J--_40_2 Se lenium 0. 43 1 B w T* : F - 4 41..' — 22 — 4 SiIver L.30:u V : P 
7440—23—5 Sc>d ium 214.00;B : P 
7440-23-0 Thai 1i um 0.27:u NU : F 7440-62-2 Vanadium 70.401 E IP 7440—66—6 Zinc 33.20: : p 

Cyani de 
1 

: NR 

Color Before: BROUN 

Color After- BROWN 

Comment s: 

STONES 

Cl.aritv Before: 

Claritv After: 
T e x ture: 

Artifact; 

FINE 

YES 

. O >r o 

FORM I - IN 



INORGANT-' ANAL V? I ?• ' DATA -HE" 

' at- r.|=.m^- -,K T NNER 4 EhEPMAN I Ar.: 

•T 1 1 •e  '  -• /< " [  M E rr  Case M o .  * 

Mhc i * i s-oi • 'wat-'- ' • MATE" 

1 ".- vHi • i. HW / med 1 • ng 

i : i v - n 

MB* 5 
Contract • -VS-WC-OOQH : 

TAP No. : EC't? No . : TEXT ". 

Lab b.anio • a  ID-  o2022-01 * '  

Oat* Feo* i •/-H : ~2 , '0  ̂  

'. '.'ncentrat ion "nits ' ug/'L or m-j/Kg drv weight t : UG/L 

CAE Nr.. Ana i v t e Concentrat i on 1C Q : M • 
742';-y0- :• Aluminum 2 3. 40 ;IJ 1  P 7 4 4  0 — 36 — 0  Ant i monv L3.70:u ; P : "*440-33-2 Arsenic 1.50:u : P : 7440-3,A-3 Bar i urn p.20:u : P ; 7440-41-7 Berv11ium 0. 00:3 : P : 7440-U1—7 Cadmi urn 2.so :u  : p : 
7440-70-2 C a). o i urn 53 .  so :  u  : p : 
7440-47-?, Chromi um •3 . 30 : i.t M : p : 
7440—43-4 Coba1t 5 . 30 : IJ : P ; "7440-50— CooDer 6 . 20 : IJ : P ; 74.?® — ? "A — 0 T ron 33.40:B ; p : 
7430-02-1 Lead i. 50: u W' : P : 74?0_QS—4 Magnesium 126 .00 :U  : p : 
7 4 3®— A6 — 5  Manganese 1. 30 : IJ : P ; 7430-0-7-̂  flercurv 0. 20 :u :  c v :  7440-02-0 Nickel 3. 70 I IJ : p : 
7440-09-7 Potassium 267.00:u ; p : 
7732-49-2 3e1enium 2. .30 MJ LIT :  F 1  7440-22-4 5 ilver 3.10,'IJ 

LIT 
;p : 

7440-23-5 Sodium 214. 00: IJ 1  p : 
7440-23-0 Thai1ium 1. .30: U : F : 7440-62-2 Vanadium 4..30':u : p : 
7440-66-6 Zinc 9,301B : P ; 

Cyanide 
' :  n r  :  

Co Lor Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Clarity Before: CLEAR 

Clarity After- CLEAR 

T e * ture: 

Arti fact< 

rOFM I - IN 



111 :.r iNNEr SHE,'HAN I Ar 

INE' 'las® No 

MB > 
• r", 

"•A 

N.=) r ,• I; < . 

v — i. • I i-.ij "nA, -j i • 

*«• -••• • . d r • 

i 4 • - r 

L1J Ul 

1 0'? Mo . • ''IP. 

3t Samc-ie TO- 0 20? - ~i 

"•'ate P®0 >» i i" ' s 

Con.- *ntr at •, r.r> i jn i t •? 1 U'3/ 'TV? / K <y • Jr v ij^tght 1 : ijfs /'. 

MO Ana i en r r at i on • C : 

1 1 5  A  i  r i m  i .  n u m  
*.» —£i : Ar-.t; Vffi.-.f-i v 

7-4. A. i i — *,.c — ' • tv • .. 

7 4 4 n _ 7 ° - ? 'Barium 
7 4 4 C — 4 i. —7 5»r v I t i ijrr, 
7440-4 1-7 : r a.-jm i um 
7440-70-- ;Cat -i urn 
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